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INTRODUCTION AND SUMMARY 


1. This paper describes an investigation conducted at the request of the 
Aeronautical Research Committee, who made a grant to one of us for the purpose. 
It is submitted by permission as an essay to compete for the R.38 Memorial 
Prize. 

No essential alteration has been made in the form of presentation adopted 
in our preliminary reports,' but to meet the needs of the general reader we have 
added the introductory paragraphs which follow. These explain briefly the 
nature of the problem which we have set ourselves, the range of our solution, 
and the bearing of our results on practical questions which confront the designer 
of a rigid airship hull. 


FIG: 


The Problem 

2. We contemplate a tubular framework (hig. g), generally representative 
of airship hulls as these have been designed in recent years, but simplified to 
meet the requirements of our analysis. Longitudinal and crossed diagonal mem- 
bers are connected by pin joints to a series of transverse rings (or ‘* bulkheads ”’), 
so as to form a cylindrical tube comprising any number of exactly similar bays. 
The shape of the cross-section is (for our purpose) immaterial, but it is convenient 


1 Three reports (T.3047, a and b) were presented to the Aeronautical Research Committee in 
December 1930, March 1931 and May 1931 respectively. 
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to fix attention upon the circle. All the longitudinals are assumed to be similar 
in respect of their elastic properties, and also all the diagonals; the relative 
elasticity of longitudinal and diagonal members is defined by an arbitrary para- 
meter k. 

3. We are concerned in this paper with the effects of forces applied at the 
joints of our tubular framework, and acting in directions parallel to the longi- 
tudinals; and to simplify the analysis of this problem we have made a further 
assumption which must be clearly recognised :—We have assumed that the trans- 
verse rings, or bulkheads, are completely rigid against forces tending to distort 
them in their own planes. Arguments will be adduced later (§11) to justify this 
assumption in an investigation which is intended to have some bearing on the 
problem of the rigid airship. Here it is only necessary to state the assumption, 
which amounts to the assertion that each bulkhead in Fig. 1 consists of a thin 
but inextensible disc. 

On this understanding the cross-section of our tube will retain under all 
conditions its original shape, and hence the displacement of any particular joint 
can be completely specified by a single compenent w, the distance through which 
it moves in an axial direction, relatively to its initial (unstrained) position. Our 
problem is to determine w for every joint (from this we can of course proceed 
at once to calculate the stress in every longitudinal or diagonal member) when 
the applied forces, or the displacements of particular joints, are arbitrarily 
specified ; as stated already, in this paper we restrict our investigation to cases 
inowhich the applied forces are wholly axial. 


Nature of the Solution 

4 Within these limitations we have obtained a complete and exact solution 
of our problem. Whatever the number of bays, and without restriction on the 
nature of the applied forces (except that they must, of course, be self-equili- 
brating), we have developed a procedure which is easy to understand and apply, 
and which does not—like the customary methods for dealing with highly redun- 
dant frameworks—involve the solution of a group of simultaneous equations, 
whether by determinants or otherwise. 

The principles underlying our solution can be explained very simply. Stress 
distributions are shown to exist which have the characteristic that the axial dis- 
placements of corresponding joints in adjacent bulkheads, and the stresses in 
corresponding members of adjacent bays, have a constant ratio to one another ; 
in the nature of the case, the displacements and stresses may increase either in 
one direction along the axis or in the other. Such stress distributions are here 
terined *‘ normal *’; in each the displacements vary from joint to joint of any one 
bulkhead in a perfectly definite way, and each requires, at a terminal bulkhead, 
a definite distribution of forces for the maintenance of equilibrium. If then the 
specified displacements or forces af both ends of the tube have this appropriate 
distribution, the stress system produced will be made up of two ‘‘ normal ’’ com- 
ponents, similar in type but with amplitudes increasing in opposite directions. 
Combining these in suitable proportions, we can satisfy two boundary conditions, 
e.g., one for each end of our tube. 

When the specified displacements or forces have not the distributions demanded 
by this simple solution, it is still possible to analyse them into a series of 
particular distributions, each of which lends itself to treatment on the lines just 
described. The number of distinct ‘‘ normal ’’ distributions is equal to the num- 


ber of joints in a bulkhead, and therefore exactly what is required for this 
analysis. It might have been expected that the analysis would involve the solu- 
tion of a number of simultaneous equations, but this does not prove to be the 
case; in Section VI of our paper we develop a method having many features of 
similarity with the method of ‘‘ Fourier Analysis,’’ and like it perfectly direct. 
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In the most general problem which can be set, forces or displacements are 
specified for every bulkhead of the tube considered. " Unless at one and the same 
bulkhead forces are specified for some joints and displacements for others (a case 
which we do not consider in this paper), it is easy to see that the problem can 
be analysed into a series of distinct problems falling into one or other of the 
following categories :— 

Displacements specified for both terminal bulkheads (treated in Section 
VII). 

Forces specified for both terminal bulkheads (treated in Section IX). 

One terminal bulkhead free; forces or displacements specified for the 
other (treated in Section X1). 

One terminal bulkhead fixed; forces or displacements specified for the 
other (treated in Section XII). 

Forces applied to the joints of an intermediate bulkhead; terminal bulk- 
heads either free or fixed (treated in Section XIII). 


Thus it may be claimed that our paper provides the designer with a means 
of obtaining, without an excessive expenditure of labour, exact solutions for a 
parallel tube having any number of bays; moreover, the labour increases hardly 
at all with an increasing number of bays. In this our method contrasts sharply 
with conventional methods for treating redundant frameworks, since the order 
of redundancy of our tube is proportional to the number of bays; indeed, it may 
be said that customary methods are entirely impracticable when the tube has 
more than two or three bays. 


Nature of the ‘“‘Normal’’ Stress Distributions 


5. It will be clear from this description that ‘‘ normal ’’ stress distributions 
(defined as in §4) are the foundation upon which our whole treatment is based. 
In $312 and 13 of this paper we give an equivalent but more mathematical 
definition: in a normal solution, :f the displacement of any joint A in a given 
bulkhead is defined by component displacements u,, U4, W,, then the corre- 
sponding joint in the next bulkhead* will undergo displacements Au,, Av,, 
Aw,, that of the next will undergo displacements A*u,, A?v,, A®?w,, and so on, 
where A is some definite numerical ratio, termed the ‘‘ decay factor.’’ In this 
paper we assume that the displacements are wholly axial, so that the displace- 
ment of A is in fact defined by a single quantity w,. From the conditions for 
equilibrium of the joint A we find that wy, is related with wy, and wy—the dis- 
placements of the joints, B and N, immediately adjoining A in its own bulkhead 
—by an equation which involves the decay factor ;* and since a similar equation 
holds for every joint in the given bulkhead, we arrive (by elimination of the 
displacements w,, wy, ... etc.) at an equation which must be satisfied by A 

To each root of this equation in A corresponds a definite relation between 
the displacements of the joints (A, B, .. . ete.) in any given bulkhead; and 
when this relation has been determined it is evident that the nature of the normal 
solution will be completely defined. As was to be expected, it is found that with 
every value of X is associated, as another root of the equation, its reciprocal A~?. 
Both A and A7! are associated with the same relation between the displacements 
of a given bulkhead: this means, that a displacement of normal type may decrease 
(or ‘‘ decay ’’) in either direction along the axis of the tubular framework.‘ 

6. The relation between the displacements in a given bulkhead can be stated 
very simply. — that there are N joints in the bulkhead, which may be 
denoted by A, B, +N; and let a be written for the angle 27/N.° Then in the 


2 It is assumed that we pass along the tubular frame -work in a definite (positive) direction. 
3 ou (13) of the paper. 

4 Cf. 

5 Cf. (19). 
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particular case of a circular cross-section, if we define each joint by its angular 
position @ measured from the joint N, we shall have the following scheme of 
values :— 
For joint <A, B,C,... M,N, 
2a, (N —1) a, Na } (1) 
When the section is not circular, we may still associate these angles with 
the different joints. although they no longer have a definite geometrical signifi- 
cance. Whatever be the shape of the cross-section, ‘‘ normal ’’ solutions will 
exist in which either 


or 

Wa, p---y=cos {ax 2,...N]} (3) 
and there will also exist other types of normal solution in which either 

p---y=sin{ nax([1, 2,...N]} : (4) 
or 

Wy, 2,...N]} . (5) 


and n can have a range of integral values 

The normal solutions (4) and (5) will be briefly denoted by S, and C,; they 
evidently include (2) and (3) as particular cases. Referring to the scheme of 

values stated in (1), we may say that 
w=sin n@, in the normal solution S,, , 

and w=cos né@, in the normal solution (C,. 

7. It will be shown that in all cases N distinct types of normal solution exist. 
When N is odd, they may be denoted (in the notation which has just been intro- 


duced) 
(7) 
and 
When N is even, they may be denoted by 
Y 
(8) 
and Cis Ciy 
8. As we have stated earlier ($5), a definite value of the decay factor A (or 
of its reciprocal A~!) characterises each of these normal solutions: we have still 
to determine the value appropriate to each of the foregoing solutions. It will 
be shown in the paper that with S, and C,, corresponds a definite value 
[n= — 2 COS Na : (9) 
for a quantity which we denote by u; and that, knowing this value, we can deter- 
mine the associated values of A and Aq! as being the roots of the quadratic 
equation 
dh? 2d . : : (10) 
for a quantity which we denote by “; and that, knowing this value, we can deter- 
tudinal and diagonal members. 


The Analysis of a Specified System of Forces or Displacements 


9. We are now in a position to determine completely the nature of each of 
the N distinct ‘‘ normal ”’ stress distributions which are associated with a tubular 
framework having N joints in each bulkhead; for it is a simple matter, knowing 
the displacements of every joint, to deduce the tension in every member. We 
can also determine what force is required at each joint of a terminal bulkhead 
in order 10 maintain the stress distribution ; and thus the way is open for a treat- 


ment of problems such as we have classified in $4, by an analysis of the required 
Z 6 The system C, consists of a unit displacement for every joint. | 
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stress distribution into a series of superposed stress distributions, each of normal 
type. 

The procedure required for this analysis is developed in Section VI of the 
paper. A summary is hardly possible, on account of the somewhat complicated 
notation which is entailed; but we may remark that no computation is involved 
beyond the summation of certain products of two numbers and the solution of 
quadratic equations. Examples worked in Sections VII-XIII of the paper should 
serve to explain the method. 


Practical Applications 


10. It remains to discuss the bearing of our investigation on the practical 
problem of rigid airship design. 

An essay published in the Journal of the Royal Aeronautical Society for 
November, 1926,’ summarised progress which had been made, up to the end of 
1925, in the problem of primary stress determination for the hulls of rigid airships. 
The Report of the Airship Stressing Panel’ had dealt with a tubular structure 
representative of an airship hull, making the usual assumptions that the stiffness 
of the joints may be neglected and that the loads are applied only at the joints. 
It obtained solutions which are sufficiently general to cover any possible type 
of resultant action on a bay; that is to say, its solutions can be employed when 
the forces applied at the joints of a transverse frame combine to give a force 
in any direction together with a couple about any axis. But these solutions 
will not be exact unless the forces which make up an action of specified type are 
distributed in a particular way, and no indication was given in the report as to 
the procedure which should be followed if in any particular instance the forces 
are distributed otherwise. What is still needed is a means for determining how 
the stress distribution is modified in such instances; in other words, we still have 
to investigate the problem which is presented when the forces applied to the 
joints of a transverse frame constitute a self-equilibrating system. 

Such a system may comprise forces either in or perpendicular to the plane 
of the cross-section. The forces which act in the plane of the cross-section must 
themselves constitute a self-equilibrating system, and arguments can be adduced 
in support of the simplifying assumption that they will not involve appreciable 
stresses in members other than those of the transverse frame ;* on this assump- 
tion, their investigation presents no great difficulty. The forces perpendicular 
to the cross-section will (to the same approximation) produce stresses only in the 
tubular ‘‘ shell.’? In regard to the calculation of these it was considered (in 
1926) ‘‘ difficult to make general recommendations.’’!® It is this problem that 
the present investigation is intended to elucidate. 


The hull of a rigid airship is not, of course, cylindrical. But there is little 
prospect of any method being discovered which will permit an exact solution of 
the stresses in a hull of the conventional ‘‘ cigar ’’ form; and even if such should 
be forthcoming, it would be difficult to draw from a complete solution the kind 
of general indication which the designer most urgently requires. The point must 
not be forgotten, that the necessary scantlings for the girders and bracing wires 
of an airship can be decided only after a very large number of load conditions 
have been investigated: thus no reason is apparent for questioning the decision 
of the Airship Stressing Panel to aim at ‘‘ the discovery of generalised formule, 
or methods—approximate only, but with more or iess definite limits of error— 


7 ‘* On the Calculation of Stresses in the Hulls of Rigid Airships.’’ R. V. Southwell. (Also 
published by the Aeronautical Research Committee, R. & M. 1057.) 

8 Aeronautical Research Committee, R. & M. 800. 

9 Cf. R. & M. 1057, §3.62. 

10 ibid, 
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whereby the stress in any member of the structure can be related to the total 
action of the applied forces at the section in which that member lies.’’!! 

It has seemed to us consistent with this outlook to seek for guidance 
regarding the allowance to be made for ‘‘ self-equilibrating systems ’’ by 
examining the effects of these acting on a simpiified framework—the cylindrical 
tube described in $2. The notion of analysis into a series of ‘‘ normal ”’ solu- 
tions, each associated with a certain characteristic rate of decay, would appear 
to have a valuc, even though the influence of taper upon these rates of decay 
cannot be exactly assessed. In fine, whilst we cannot claim that our exact solu- 
tions for a simplified framework are directly applicable to the airship, we believe 
that they will yive designers more direct assistance in their problem than they 
would gain from any exact, but inevitably laborious, method for determining 
stresses in a complete hull structure. 

11. Finally, we have to justify the assumption made in §3, that the trans- 
verse rings, or bulkheads, are completely rigid against forces tending to distort 
them in their own planes. This, we may claim,—although its chief merit lies in 
the simplification which it introduces,—is a logical application of ideas which were 
stated in the essay already quoted. In §£3.23 and 3.62 of R. & M. 1057 it was 
shown that there is in effect a partition of load between the ‘‘ shell’? and the 
bulkheads of an airship hull; ‘‘ the function of the transverse rings is to prevent 
‘ ovalling,’ to which the shell, though ‘ stiff’ in the technical sense, offers only 
slight resistance; and . . . the members composing the ring will not be stressed 
by axial toad or flexure, except to a very slight extent by interaction from the 
extension or contraction of the external ring members.’’ We are confining atten- 
tion in this paper (cf. 63) to the effects of (self-equilibrating) longitudinal forces, 
and for practical purposes, as has just been said, we require qualitative indications 
rather than exact results: it would hardly be reasonable to obscure our view of 
the way in which such effects tend to decay, by additional complexity introduced 
to make our investigation still more general. 


SECTION I. 


STATEMENT OF THE PROBLEM, AND OF ASSUMPTIONS MADE IN THIS INVESTIGATION 


12. The nature of the framework considered has been described in £2 of the 
Introductory Section. We contemplate an ideal hull structure, generally repre- 
sentative of present day practice, but having the form of a cylindrical tube (not 
necessarily circular); and we imagine in the first place that axial forces—self- 
equilibrating, but otherwise unrestricted—are applied to the joints of one ter- 
minal bulkhead. In the analogous elastic problem of a uniform cylinder subjected 
to axial tractions on a terminal cross-section, we know that the stresses which 
are brought into play may be represented by a series of distinct ‘* normal ”’ 
systems, each characterised by a particular (exponential) law of variation with 
increasing distance from the loaded section. Accordingly we examine the possi- 
bility of performing a similar analysis in our present problem. The exponential 
law which is associated with the solid elastic cylinder may be expected to give 
place here to a type of variation in which corresponding stresses form a 
geometrical progression from bay to bay as the distance from the loaded section 
increases. So our tentative assumption in regard to the ‘ normal ’’ solutions 
which we are seeking is, that the stresses in any two adjoining bays are similarly 
distributed, but that their intensity is less in the more distant bay by a constant 
multiplier or ‘‘ decay factor ’’ A. (In other words, we substitute an ordinary 
‘* compound interest law ’’ for the exponential law which stands for ‘* compound 
interest paid every moment ’’). 


11 Cf. R. & M. 800, Introductory Section. 


| 
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13. [The applied load system may be defined by specifying a value for the 
force at every joint, but a geometric al condition will then have to be a in 
order to ensure that the system is self-equilibrating : if, on the other hand, 
specify the displacement of every joint, no question of equilibrium will arise. 
Accordingly we shall find it convenient to work at this stage in terms of joint 
displacements ; we represent the displacement of any joint A by three component 
displacements u,, ¥,, W,, and we assume that the corresponding joint of the 


adjacent transverse frame undergoes displacements Au,, Av,, Aw,. It is 
evident that on this assumption the stresses will vary from bay to bay ina similar 
manner. 


14. In this preliminary investigation of the problem we shall make a further 
assumption, which introduces very great simplification and is not likely to involve 
any serious inaccuracy: we shall assume that the transverse frames are com- 
pletely rigid against distortion in their own planes. On this understanding, the 
displacement of a joint is completely represented by its axial component w; 
further, only one condition of equilibrium (instead of three) will need to be 
satisfied at each joint, and we shall find that this condition does not depend upon 
the geometry of the cross-section. If, on the other hand, we were to allow 
distortion of the cross-section in its own plane, this last very great simplification 
would be lost. 


SECTION II. 
FORMULATION OF THE EQUATION GOVERNING THE ** DEcAY FACTOR "’ 


15. The members which are concerned in the axial equilibrium of a joint A 
are those shown in heavy lines in the appended sketch (Fig. 2) of part of the 
tubular hull structure. 


Li Direction of Axis of Hull. : 
| 


Representing the axiai displacements of N, A and B (three adjacent joints 
in‘ Frame 07’) by wy, Wy, Wy, respectively, our fundamental assumption gives 


12 If N is the number of joints in each transverse frame, it will be appropriate to letter the 
first joint A and the last N, as in this diagram. 


q 

\ 

\ \ : 

2: 
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Awy, Aw,, Awg for the displacements of N’, A’, B! (the corresponding joints of 
‘Frame and A~'wy, A~'w,, A~'w, for the displacements of N”, A”, 
(the corresponding joints of ‘‘ Frame 2’). The condition of equilibrium for A 
is (in the notation of tension coetficients)!* 


(Tay T t (T ap T ym) 4 (Tay Ty )=o : 2 (11) 
where, for example, 
and 1 is the length of a bay. 


Putting in the assumed values for w,, , ete., we have 
aa =0,.L.(A—1) w, 
Pann =O, .L.(1—1/A) w, 
Pym = L. (wy —wy/A) (12) 
T aw =Q,. L. (Awy—w,) 
Ty, =Q,. L . (wy 


where Q, relates to a longitudinal and Q, to a diagonal member. In this 
investigation we shall assume that Q, and Q,, have constant values throughout 
the tubular structure. 


Substituting from (12) in (11), we obtain the equation 
where 
p= { (A—1)? -—4AQ, } 41) (14) 
16. An equation of type (13) holds for each joint of the cross-section, p 
having the same value in every case. The absolute magnitude of a displacement 
of given type will (by Hooke’s law) be unrestricted, and hence we have in effect 
(N—1) quantities (the ratios w,/w,, etc.) related by N equations. Eliminating 
the ratios, we obtain an equation in » which must be satisfied in order that our 
fundamental assumption may hold. In determinantal form this equation is 


=O (15) 
Cc, 0, O, » I, I 
I O, O, O, » O, Ty, ph 


17. Since pw, by (14), can be expressed in terms of A, equation (15) is really 
an equation governing the ‘‘ decay factor ’’ involved in our assumption. We 
observe that 

{ ((/A—1)? O, —4Q,/A } 41) (A=—1)? 2,,—4A0, } +1) (16) 
which shows that every value of X satisfying (15) is associated with its reciprocal 
A-'. This is what we should expect, because a decay factor A~', when axial 
distance is measured in one direction, is equivalent to a decay factor A associated 
with axial distance measured in the reverse direction: in the nature of the case, 
there must be solutions corresponding with both directions. (Similarly, in the 
elastic problem mentioned in £12, a system of stresses characterised by the 
factor e« will be associated with a similar system characterised by the factor 


The relation of A (and its reciprocal) with » will depend upon the value of 


19 Cf, §2.48 of R. & M. 1057. 
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Fig. 3 shows the relation for k=1, 2, 5, 10, 20, when the values of » range 
between +2; we shall find ($20) that this is the significant range for jm in our 
problem. A detailed discussion of equation (14) is given in Appendix I. 


2 


Values oF 
+ 

| 


— 
k= 


nN 
>» 
n 
| 
ut 


4 5 6 7 8 9 Ww 


FIG. 3 
Variation of X with p for different values of k=Q,/Q). 


SECTION III. 
SOLUTION OF THE EQUATION GOVERNING THE ** DECAY FACTOR *' 


18. We have now to determine the roots of our determinantal equation in yp. 
We can at the same time solve this problem, and obtain information regarding 
the ratios w,/w,, ete. (which we eliminated in deriving the determinantal equa- 
tion), if we revert to the N equations of type (13), and assume for trial that 
where a is an angle at present unspecified, and is a numerical parameter. 
The second equation of type (13), namely, 
W, + UW, + 
can then be written in the form 
sin Sin 2na+ Sin 3Na=O, 
or 
sin 2na (m-+ 2 COS Na)=o (i) 
The third reduces similarly to 
sin 3na 2 COS Na)=O (ii) 
and so on up to the last equation, which takes the form 
sin (V—1) sin Nna+ sin na=o (iii) 
The first of the N equations—namely, equation (13) itself—takes the form 
sin Nna+p sin na+sin . (iv) 
It is now evident that all the equations, cacept the first and last, will be 
satisfied by the trial solution (4), if 


2 COS Na=O : ; (18) 


and the first and last, when this substitution is made, reduce respectively to 


sin Nna=o 
and to (v) 


sin na— sin (N +1) 
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These last two conditions will both be satisfied if (and only if) Nna is zero 

or some integral multiple of 27; that is,—if we write 

a=2n/N (19) 
—when n is integral or zero. If, then, for the same values of n and a (18) is also 
satisfied, it is clear that our trial solution (4) will satisfy all the N equations of 
type (13). 

19. It follows that (+2 cos na) must be a factor of the determinant on the 
left of (15), provided that a and n have the restrictions just stated. 

Now n may have any integral value, and to every value corresponds a factor 
(u+2 cos 2nz/N) of Ay. But by reference to equation (15) we see that Ay is 
of order N in ga, and that the coefficient of p® in the expansion of Ay is unity : 
we deduce that™ 


Ay = (4+ 2 cos 27/N) (m+ 2 cos 2Nx/N) (vi) 
and hence, that the roots of (15) are given by 
p= —2 cos { (27/N)x[1, 2, 3,...N] ‘ ‘ (20) 


For example :— 
if N=3, p=1, 1, —2. 
If N=4, p=0, +2, 0, —2. 
If N=6, wn=—-1, +1, +2, +1, —1, —2. 
If N=8, p=— V2, 0, +72, +2, +72, 0, —/2, —2. 

In these simple cases, of course, direct expansion of the determinant A, 
is practicable. We are thus able to impose a partial check on the result stated 
in (vi). 

20. Fig. 4 exhibits diagrammatically the roots of (15) regarded as an equa- 
tion in » of the Nth degree. The roots are represented by small crosses, through 
which continuous curves may be drawn, as shown in dotted lines, to indicate the 
march of the roots with increasing N. (Of course, in the problem here con- 
sidered, non-integral values of N have no real significance.) 


We observe that all the roots lie in the range —2 <p <2, as stated in §17. 


SECTION IV. 


NATURE OF THE DISPLACEMENTS CORRESPONDING WITH DIFFERENT VALUES 
OF THE Decay FAcToR 


21. Reverting to $18, we have shown that the system of displacements given 
by (4) is consistent with the N equations of equilibrium, provided that the corre- 
sponding ‘‘ decay factor ’’ A is a root of the quadratic equation (14), when p is 


given the value 
—2 COS na : (9) bis 


Introducing the parameter k (defined in $17), we may write (14) as 
A? — 2d (k+2)/(k — py) + 1=0, (10) bis 
which shows at once that A and its reciprocal are associated roots. 
An exactly similar argument can now be used to show that the system of 


displacements defined by 

Waray «+g 2,...N)}} (5) bis 
will satisfy the N equations of equilibrium under the same conditions,—namely, 
when a is given by (19), is integral, and A (and its reciprocal) are derived from 
(9g) and (10). 


14 A more rigorous investigation is given in Appendix IT. 
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22. Thus we have arrived at two type solutions—namely, (4) and (5)- 
which are associated with the same decay factor. These solutions we shall repre- 
sent, for brevity, by the symbols S, and (,, respectively. Combining them in 
suitable proportions, we can (in effect) make any joint of a frame the starting 
point of our series (4) or (5). For example, the distribution represented by 

S, COS 3na+C, sin . : : (i) 
is one in which 
W,=SiN Na COS 3Na+COS Na Sin 3na, 
= SIN 4na, 
W,=Sin 5na, 
and so on. Thus the type of the distribution (i) is that represented by (4), but 
the joint A, which in (4) corresponds with the first term of the series on the right 
hand side, now corresponds with the fourth, 

It thus is clear that we do nol (as might have been expected) obtain new and 
independent solutions by merely changing the joint which is to be lettered A. 
On the other hand, (, is evidently a solution distinct from S,.1° Thus we have 
two, but only two, distinct solutions associated with any particular (integral) 
value of n. 

23. In special cases only one of these two solutions is significant. 

Thus (a) when n=N, so that na=2z2, the displacement of every joint is zero 
in the solution of type (4), and unity in the solution of type (5). Accordingly 
S, has no significance, and Cy represents an axial translation of the bulkhead 
as a whole. This last solution may conveniently be denoted by C,, since it might 
equally have been obtained by making n zero in (5) and (9). 

Thus to C, corresponds the value 

and Fig. 3 shows that the corresponding value of A is unity. This means that 
every bulkhead is displaced by the same amount, so that the whole tube under- 
goes a rigid body displacement, and its members are unstressed; the solution 
accordingly has no practical significance.'® 

Again (b), when N is even and n=4N, so that na=z, the solution of type (4) 
again involves no displacement of any joint; but in this instance C, involves 
displacements given by 

that is, displacements equal in magnitude but alternating in sign. py is now 
equal to 2; and referring to Fig. 3 we see that A, and A,~' depart in this case 
furthest from the value unity. What the value of A, will be depends, of course, 
on the ratio k=0,/Q,; for values of k approximating to unity the rate of decay 
can evidently be very rapid. 


SECTION V. 
NuMBER OF THE NORMAL SOLUTIONS WHICH ARE DISTINCT 


24. The aim of our investigation (cf. $4) is to construct solutions to specified 
problems by a synthesis of stress distributions of ‘* normal i. type; and for this 
purpose we must have a method whereby any set of N specified quantities (¢.9., 
displacements), one for each joint of a given bulkhead, can be analysed into a 
series of components of type S, or C,— It is not difficult to see that such analysis 
will be possible only if N (in all) distinct solutions of these types exist, and that 
the representation in series will not be unique if more than N distinct solutions 
exist. Hence it becomes necessary to examine the conditions which must hold 


15 Cf, §24. 
16 Cf., however, mfra §29. 


| 
ry 
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if Sn, Sy, or Cy, Cys are to be distinct solutions. It is at Gace evident that any 
solution of type S, must be distinct from any solution of type C,,; for (4) shows 
that wy is zero in the first type, whereas (5) shows that wy has a finite value in 
the second. 

25. Let (w,),, stand for the displacement of a particular joint J in the 
normal ’’ solution S,,, and (wy), for the displacement of the same joint in the 
normal solution S,. We form the product (t¢)), . (Wyn, and we sum the products 
thus obtained for every joint. 


ae 


Then if J is the jth joint measured from N, we have from (4) 
(yin. (Wy), = SIN Mia. sin Nja, 
=} {cos (m—n) ja—cos (m+n) ja}, 
and hence 


N 

=} [cos B+cos 28+...+cos NB|— [cos y+cos 2y+...+4+cos Ny], 

= { cos (N+1) 8/2. sin NB/2 } /(2 sin B/2 

{ cos (N +1) y/2. sin Ny/2 } /(2 sin y/2), (21) 
where B=(m—n)a, y=(m+n) a. 
Since, by (19), we have 
NB/2=(m—n)z, Ny/2=(m+n) 
it is clear that the right hand side of (21) will vanish unless one or other of B 
and y are integral multiples of 27, i.c., unless one or other of (m—n)/N and 
(m+n)/N is either integral or zero. 

26. But the left hand side of (21) cannot vanish if S,, and S, are identical; 

for then we should have 
(Wy)m (Wy n= { } 

and every term in the summation would be positive. We conclude that S,, and 
S,, are distinct solutions unless one or other of {m—n)/N and (m+n)/N is integral 
or zero; and it follows that distinct solutions of type S, will be obtained if we 
give to n, in (4), the successive values: 

1, 2,...4(N—1), when N is odd, \ (aa) 

1,2,...(4N—1), when N ts even. § 
(We have seen in £23 that the values o or 4N (when N is even) do not lead to 
significant solutions. ) 

27. If now we consider in the same way two solutions, C,, and C,, of the 
form given by (5), the only alteration is a change of sign in the second term on 
the right hand side of (21); and the conclusion is reached that (,,, C, are distinct 
solutions, unless one or other of (m-)/N and (m+n)/N is integral or zero. 
In this case, however, a zero value for n is significant, as well as the value 4N 
when N is even; and we deduce that distinct solutions of type C, are obtained if 
we give to n, in (5), the successive values 
,-..$(N—1), when N is odd, 
N, when N is even. 

28. Combining the solutions given by (22) and (23),'7 we see that N distinct 
solutions of normal type can be found, whether N be odd or even; and reverting 
to (4) and (5) we may show that no greater number can exist. Thus, if we make 
n equal to (N—p). where p is integral and less than $N, we have 


oO, I, 


y 
2 
2 


(23) 


te 


na=(27—pa), 
and (4) becomes 


showing that the new solution is identical, except as regards sign, with S,. 
We have thus arrived at precisely the result which in 24 we showed to be 


17 Cf. Introduction, (7) and (8). 
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required for further advance: in every case N distinct types of normal solution, 
and only N, have been shown to exist. 

29. With each solution correspond two values of the decay factor, namely 
A and A~'. These values will be different unless A=1, that is (Fig. 3), unless 
p= —2; and (18) and (19) show that in this case n must either be zero or a 
multiple of N. It follows that C, is the only solution which, under the restric- 
tions stated in (22) and (23), is associated with a decay factor unity. 

Now it will be necessary in what follows that two solutions shall correspond 
with any particular value of the decay factor. Accordingly we are led to inquire 
what other solution can be described as of ‘‘ type C,,’’ besides the rigid body 
displacement contemplated in $23. As before, each bulkhead must be displaced 
as a whole; and it is evideni that the required solution is one in which the stresses 
are the same in every bay, but the bulkhead displacements increase from bay to 
bay in arithmetical, instead of geometrical, progression. 


SEcTION VI. 


REPRESENTATION OF ANY ARBITRARY SYSTEM OF DISPLACEMENTS AS A 
SERIES OF NoRMAL SYSTEMS 


30. We are now in a position to undertake the problem mentioned at the 
beginning of $24; that is, to analyse a set of N specified quantities (e.g., displace- 
ments)—one for each joint of a given bulkhead—into a series of components of 
types S, and C,. Assuming that the analysis is possible, we have to find values 
for the coefficients A,, A,,...B,, B,, B,,..., such that an expression of the 
type 

w=A, S, t A, A, S,+. 
(24) 
will hold in respect of every one of the N joints. In this expression w, on the 
left hand side, stands for the specified displacement of the joint in question, and 
S, and C,, stand for the displacement of that joint in a normal solution of the type 
(4) and (5) respectively, so that (e.g.) for the joint J we have 
w,=A, sin ja+A, sin 2ja+...+A,Sin nja+... 
+ B,+ B, cos ja+ B, cos 2j14+...+ B, cos nja+.... ; (25) 
In conformity with the results established in (22) and (23), we may say that 
If N is odd, the coefficients of type A, will extend to Aj,,_ 1) 


and ” ” ” B, ” ” Byy-1) (26) 
If N is even, 99 ” ” A, ” ” Auy 1) 
and ” ” ” B, ” ” Byy 


Since in every case the A series starts from A, and the B series from B,, we see 
that N coefficients will always be entailed. 

31. To determine the values of A, or B, we make use of results which have 
been established in §§25 and 27. Multiplying each side of (25) by sin nja, and 
summing the equations so found for every joint, we obtain 

> [w,. sin nja]=A,X [sinja. sin nja]+ A,X [sin 2ja. sin +... 
N N N 


B.S [sin nja| + B,& [cos .Sinnja]+... (27) 
N N 


The coefficient of A,, in the right hand side of (27), is 
[sin mja. sin nja}, 


N 
and the argument of §25 shows that this must vanish unless m=n. For sin B/2 
and sin y/2, on the right of (21), cannot vanish unless one or other of (m—n)/N 
and (m+n)/N is integral or zero; and the restrictions expressed in (26) limit this 
possibility to the case when m and n are equal. 
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32. Again, the coefficient of C,,, in the right hand side of (27), is 
[cos mja . sin nja | 


I 


4 [sin y+sin 2y+...+sin Ny]—4 [sin B+sin 28+...+4sin NB], 
{ sin (N +1) y/2. sin Ny/2 } /(2 sin y/2) 

— { sin (N +1) B/2. sin NB/2 } /(2 sin B/2), (28) 
where B=(m—n) a, y=(m+n) a, as before. 

By similar arguments we can show that the right hand side of (28) will 
vanish unless one or other of 8 and y is zero. But now it will evidently vanish 
in ihis case too, because if 8 is zero every term in the series 

sin B+sin 28+... ete. 
will vanish, and a similar result holds in relation to y. 
33. We deduce that equation (27) reduces to the form 


[w, . sin [sin? nja] (29) 
N N 

and we can show in the same way that 
[w, . cos nja] = B,& [cos* nja] (30) 
N N 


Again, we have 


[sin? nja|]=4% [1 —cos 2nja | 
N N 


=N/2— { cos(N+1) na. sin Nna } /(2 sin na), 
by the trigonometrical formula used previously, 
=N/2, when n is restricted as in (22), 
Unless n has the value o or 4N, we can show in the same way that 
[cos? nja}]=N/2. 
N 
When n=o it is clear that 
[cos? njaJ=% [1 ]=N; 
N N 
and when n=4N we have from (19) 
[cos? nja]=% [cos? jr] =N. 
N N 
Hence, finally, we can express equations (29) and (30) as follows :— 
A,= (2/N) [wy . sin nja], 
N 


| 
B,=(2/N) [w,.cosnja] (o<n< 4N), (31) 


Byy =(1/N) & [wy . cos jr]. 
N 


Thus the analysis expressed by (24) can be effected by a process involving 
no calculation other than simple multiplication and addition. 


Section VII. 


APPLICATION TO THE PROBLEM OF PRIMARY STRESS DETERMINATION FOR A TUBE 
HAVING ANY NUMBER OF BAYS, WHEN THE DISPLACEMENTS OF THE 
TERMINAL SECTIONS ARE SPECIFIED 


34. When the displacements are specified (at every joint) for both terminal 
sections of a tube such as we are considering, the methods outlined in Section VI 
may be applied to analyse the displacements at either end into a series of the 
type (24). ‘Taking the z-axis to be directed from left to right (as in Fig. 2) we 
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may represent the displacement of the left hand terminal section by w and the 
displacement of the right hand terminal section by w; and we may assume that 
w has been analysed into the series (24), with known coefficients, and w into 
the corresponding series 


Then from (24) and (32) we see that the component system of type S, 
attains an ‘‘ amplitude ’’ A, at the left hand section and an amplitude A, at the 
right hand section. Now a system of this type is characterised by a ‘‘ decay 
factor ’? which may assume either of the two values, A, or A,7!, deduced from 
equation (10) after giving p, the value —2 cos na. Assume then that the com- 
ponent is made up of two parts: the first of amplitude P,, at the left hand section, 
and characterised by a decay factor A,; and the second of amplitude Q, at the 
left hand section, and characterised by a decay factor A,~'. Let B be the number 
of bays in the tube which we are considering. Then at the right hand section 
the first part will have an amplitude P, (A,)é and the second part an amplitude 
so we have the relations 


Py + A, ( 
Py (A,)8 + Qn (An)-8=An 


whence P,, and Q, can be determined; and then the amplitude of the component 
system S,, at a frame distant r bays from the left hand terminal bulkhead, will 
be given by 


| A, | prame P,, (A,)" + Qn (A,)* (34) 


35. Exactly the same analysis applies to the component systems of type C,, 
except that special considerations arise in the case of the first system C,. This 
system was discussed in $29, where it was shown that the corresponding stress 
distribution is characterised by a decay factor of value unity, but that the dis- 
placements, in consequence, form an arithmetical (instead of geometrical) pro- 
gression as we pass from bay to bay. 


Thus the formule (33) and (34) are inapplicable when n=o0. We know that 
the amplitude of the system (CU, changes by arithmetical progression from its 
value B, at the left hand terminal section to its value 2B, at the right hand 
terminal section. Therefore the formula (34) may be replaced by 


36. Illustrative Example.—In illustration of the foregoing discussion, com- 
plete calculations have been made for a tube of fifteen sides and six bays. It will 
be appreciated that the redundancy is here of an order which precludes any idea 
of solution by orthodox ‘‘ strain energy ’’? methods. 


Fig 5 shows the arbitrary system of displacements which is assumed to have 
been imposed on the terminal bulkheads. As explained in $6 and 14, the geo- 
metrical form of the cross-section is in fact quite unrestricted ; but in this diagram 
the sections have been shown as regular polygons, simply to fix ideas. The 
angular positions of the joints have been measured in a clockwise direction from 
the joint A as datum. 


The first step in the calculation is to evaluate the coefficients A,,... etc., 
in the series (24) and (32). In Table I (of which only a part is here reproduced), 
column (1) gives the joints in order, column (2) the specified displacement of 
each joint in the left hand terminal bulkhead, and column (3) the angular position 
6 in degrees. Column (4) gives the displacements of the joints in the system S, ; 
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referring to equation (4), we see that these are calculable from the formula 
Displacement in system S,=sin 6, 
and that, similarly, 
Displacement in system S,=sin 26, 
and so on.!8 
In column (5), the product of columns (2) and (4),—that is, of the specified 
displacement and the displacement in system S,,—is formed for each joint. These 
products are summed, and divided by N/2 (=7.5) to give the value of A,. The 
remaining columns (of which only (6) and (7) are here reproduced) are similar to 
columns (4) and (5). 


Pp > B 
4a 


FIG. 5. 


TABLE I. 


Determination of Coefficients in the Series (24). 


(1) (2) (3) (4) (5) (6) (7) 

Specified Angular Displacement Productof Displacement Product of 

Joint Displacement  Vosition in System (2) and (4) in System (2) and (6) 
w 6 Ss, Ss, 
(= sin @) (= sin 26) 
A 2 oO oO oO oO 
B 5 2 0.4067 2.0335 0.7431 S:7155 
Cc 8 48 0.7431 5-9448 0.9945 7.95600 
D 3 72 0.9510 2.8530 0.5878 1.7634 
E —7 go 0.9945 9.9015 0.2079 1.4553 
I 4 120 0.8660 3.4040 0.8660 — 3.4640 
G 9 144 0.5878 5.2902 0.9510 — 8.5590 
H 168 0.2079 2.2869  —c.4067 — 4.4737 
I 2 192 0.2079 0.4158 0. 4007 — 0.8134 
J 7 216 0.5878 4.1146 0.9510 6.6570 
K —9 240 0.8660 7.7940 0.8060 7.7940 
13 264 0.9945 12.9285 0.2079 2.9027 
M 6 288 0.9510 5-7060 0.5878 3.5268 
N 8 312° 5-94.48 0.9945 — 7.9560 
7 338 —0.4067 2.8469 —0.743I 5.2017 
Sum 13 37-0781 ~ 29.2045 
15 +7.5 +7.5 
= 0.8667 = 4.9437 = — 3.8939 
=B =A =A, 


A 
P B 
7 5 = 
8 Cc N 
10 4 
M f-6 M D 
Left Jen 
Right |end 
L 4-13 Bulkhead. E Bulkhead. 
K 3 
7 9 
J 5 3 
- G J 3 G 
H H 
18 Cf. §6, Equations (1) and (6), of the Introductory Section. Hitherto we have used N to 
denote the number of joints in a bulkhead, and the joint immediately adjoining A as 
datum. No confusion should be caused by the altered convention which is here adopted. : 
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In Table II, columns (2) and (3) summarise the results of the foregoing 
calculations, by giving values of A,, A,, B,, B, for values of the suffix n which 
are stated in column (1). Reference to (26) of $30 shows that in this example 
the suffix n will range from 1 to 7 for systems of type S, and from o to 7 for 
systems of type C,. 

Columns (4) and (5) give the values of A and Aq! which correspond with 
these values of n. Since these quantities have in what follows to be raised to 
the sixth power, it is necessary to calculate them accurately from (10), and not 
merely to read off values from a curve such as Fig. 3. This matter is discussed 
in Appendix I: for the purpose of the present example a value to has been 
assumed for the elasticity ratio k. 

Columns (6) and (7) give the values of P, and Q,, derived from (33), for 
values of n ranging from 1 to 7; and the remaining columns are an application 
of (34) to calculate the amplitudes of the different component systems at the first, 
second, . . . fifth intermediate bulkhead. 

Table III summarises (for the first four joints) the process of deducing the 
actual displacements of joints in the third bulkhead. Each joint is given a 
separate column, and on successive lines are inserted the contributions of the 
different systems S,,... etc. Thus (for example) the contribution of S, to the 
displacement of any joint is 

A, sin 56, 
where @ is the angular position of the joint in question (cf. column (3) of 
Table I), and A, is the amplitude of the system S, in the third bulkhead (column 
(10) of Table II). At the bottom of the table the contributions are summed to 
give the resultant displacement of each joint; the contributions of the S, and C, 
systems are summed separately, since their difference will give the displacements 
of other joints in the series. 

Table IV gives the collected results, and Fig. 6 exhibits them dia- 
grammatically. 

At every stage in the calculation checks of an obvious nature (which it is 
not necessary to discuss) can be imposed. ‘The final check is a verification that 
every joint in the intermediate bulkheads is in equilibrium. 


TABLE III. 
Displacements at Third Bulkhead. 

Joint A B D 
A, sin 6 1.0406 1.9014 2.4333 
S,= A, sin 26 o — 0.99605 — 1.3336 — 0.7882 
S,= A, sin 30 oO 0.5201 0.3215 — 0.3215 
S.= A, sin 46 oO 0.0355 — 0.0074 — 0.0339 
S,= A, sin 50 0.3101 — 0.3101 
S,= A, sin 66 o 0.0014 — 0.0022 0.0022 
S_= A, sin 76 oO 0.0341 — 0.0669 0.0966 

Sum oO 0.9453 0.5027 1.3885 
Cs B, 1.8000 1.8000 1.8000 1.8000 
C,= B, cos 1.5342 1.4015 1.0265 0.4741 
C= B, cos 20 0.8423 0.5636 — 0.0880 — 0.6814 
C,= | B, cos 39 —1.1667 — 0.3605 0.9439 0.9439 
B, cos 40 —0.5261 0.0550 0.5146 — 0.1626 
C,= B, cos 50 0.2189 — 0.1095 — 0.1095 0.2189 
C= B, cos 66 0.0870 — 0.0704 0.0269 0.0269 
C= B, cos 76 O.1151 — 0.1126 0.1051 — 0.0931 


Sum 2.9047 3.1671 4.2195 2.5267 
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TABLE IV. 
Joint Displacements at Bulkheads. 
Left End First , Second Third Fourth Fifth Right End 
A 2 2.969 3-120 2.905 2.626 2.686 4 
B 5 4-059 4-352 4.112 3-973 3-954 4 
Cc 8 6.143 5.177 4.722 4-524 4.370 4 
D 2 2.914 3-310 3-915 4.681 5-667 vA 
E -7 —2.084 0.662 2.376 3.686 5-045 7 
F 4 3.261 3-029 2.868 2.544 
G 9 6.918 5.321 4.192 3.440 3.024 3 
H II 7.081 4-792 3-410 2.615 2.369 3 
I  -0.726 —0.278 -0.724 —1.968 
J —3-445 —2.055 —0.619 1.359 5 
kK -9 -7-11I9 —5§.228 —3.612 —2.454 —2.035 
L —8441 —5.144 —2.632 0.653 0.892 2 
M 3.148 —0.931 1.138 3-415 6.245 10 
N 8 5-117 3-904 4.059 4-374 6.141 10 
7 5-163 3-690 2222 0.239 —3.190 


37. Table V shows the longitudinal forces which must be applied at the 
terminal bulkheads in order to maintain the specified displacements of the joints. 
The sum of these forces gives the resultant action on the section,—namely, the 
action which tends to stretch the tube as a whole. In this calculation an arbi- 
trary value, unity, has been assigned to the quantity L?Q,,, which is a measure 
of the stiffness of the framework: thus in any other instance the stresses have 
only to be multiplied by the appropriate value of L7Q,,. As stated already (§36), 
k has been assumed to have the value to. 


TABLE V. 


Joint Applied Longitudinal Force 
Left End Right End 

A 20.37 
B — 4.30 1.40 
C — 27.00 — 5.33 
D — 2.80 17.91 
E 69.33 26.11 
F — 10.56 — 25.81 
G — 28.48 1.62 
H — 54.99 [1.26 
| 18.78 — 44.05 
] 25.76 50.41 
K 23533 — 17.90 
I 61.32 10.87 
M 37.20 50.52 
N — 42.82 55-54 
i — 24.29 — 96.93 
Sum 55-99 55-99 


Section VIII. 
TERMINAL FORCES INVOLVED BY A GIVEN SYSTEM OF TERMINAL DISPLACEMENTS 


38. The calculations involved in Table V may be explained as follows :— 
Referring to Fig. 2 (§15), let us imagine that the frame N”A"B" is removed, 
so that NAB becomes the left hand terminal bulkhead of our tube. Then a 
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longitudinal force at A is required to balance the forces which are exerted by 
AB’, AA’, AN’; its magnitude is given by 
Z,=L +T + ) 

=L7 (wy (Wye —wy) +O wy) } 
if we make use of the formula which follows equation (11), 

=L?{0O, (wy +wy —20,)+Q, (wy —w,) } 

=17.0), {uy +wy —w,)} . ; (36) 
by (17). 

A positive sign for this expression will indicate that the force tends to 
stretch the tube. 

Similar expressions hold for the forces at every other joint of the terminal 
frame, and enable the forces to be calculated, once the displacements have been 
determined for the terminal frame and for the frame which adjoins it. 

Again referring to Fig. 2, and imagining now that the frame N’A’B’ is 
removed, we may think of NAB as the right hand terminal bulkhead of the tube. 
The force required at A is now given by 

(T +7 yn +T xr) 
= 1? { (Wy — Wye Qn Wyn) + (Wy — Wyn) } 
=L?.QO) { 2wy—Wyn +h (wy—wyr)} ; (37) 

Here again, a positive sign will indicate that the force tends to stretch the 

tube. 


SECTION IX. 


PRIMARY STRESS DETERMINATION FOR A TUBE HAVING ANY NUMBER OF Bays, 
WHEN THE LONGITUDINAL FORCES ON THE TERMINAL BULKHEADS ARE SPECIFIED 


39. Assuming now, as a special case, that the displacement is of ‘‘ normal ”’ 

tvpe and so associated with a decay factor A, we may write in (36) 
Uys =Aw,,... etC., 
and then we find that 
Z,=L? . Op [A (wgtwy)t (A—1)-2} wy] 
=L? .Q, [k (A—1)—pA—2] w,, 

in virtue of the relation (13). 

Substituting for » from (14), we have finally 

Z,=u,. L?.Q,, (k+2) (A?—1)/(A? +1) (38) 

The same result can (as we should expect) be obtained from (37), if we 
write W,r =w,A7", etc. 

Thus we see that a ‘‘ normal’ distribution of terminal displacements implies 
an exactly similar distribution of longitudinal forces on the terminal bulkheads. 
When, for example, the displacements of the left end bulkhead are given by (4), 
or (in the notation of §22) by 
the displacements of the right end bulkhead (for a tube of £ bays) will be given 
by 


w=S,, 


w=S, (A,)8, : (1i) 
the longitudinal forces on the left end bulkhead will be given by 


Z=y, 8, | 


Xn= (ie + 2) (An? — 1)/(Aq? + 1) 
and the longitudinal forces on the right end bulkhead will be given by 


(39) 


where 
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It must, however, be observed that when A, is replaced by its reciprocal (as 
will happen if we are discussing the associated normal system, in which the 
displacements fall off in the other direction), equation (39) gives a value for y, 
which is equal in magnitude but opposite in sign. So when 


and 

w=S8, (A,)74 : ; (iii) 
we have for the forces 

and 


in place of (39) and (40), where x, is given by (39) as before. 

40. Let us now suppose that the forces (taken as positive when they tend 
to stretch the tube) are specified for either end and analysed (by the methods of 
Section VI) into series as follows :— 

Spt... + (43) 
(It will be noticed that C, has the same coefficient in either series. This is 
obviously necessary for equilibrium.) 

We may assume (as in §34) that the displacement of type S, (say) consists 
of a part of amplitude P, at the left hand section, characterised by a decay factor 
A,; and of a part of amplitude Q, at the left hand section, characterised by a 
decay factor A,~'. Then from the results of §39 we may deduce that the terminal 
forces involved by the first component have an amplitude x, . P, at the left end 
section and an amplitude y,. P,(A,)f at the right end section; and that the 
forces involved by the second component have an amplitude — y,.@, at the left 
end section and —y,.Q, (A,)~* at the right end section. Therefore P, and Q, 
can be deduced from the equations 

Xn 
Xn { Pa Qu } = Fy 
where x, is given by (39). 

The coefficients of type G, may be treated similarly, with the exception 
of G,. The mode of displacement which is associated with this coefficient needs 
no discussion here, since the stresses are propagated without change. 

41. Illustrative Kxample.—lIn illustration of the foregoing discussion, calcula- 
tions have been carried out for the tube already described in §36. The longi- 
tudinal forces which we there found, as the result of our analysis, to be imposed 
on the joints of the terminal bulkheads are now taken as data (cf. Fig. 7) for 
the converse problem. We require to find the complete system of displacements. 

The first step is to evaluate the coefficients which appear in the two series 
(43). The calculations, partially reproduced in Table VI, are exactly analogous 
to those described in connection with Table I. 


(44) 


In Table VII, columns (2) and (3) summarise the results, by giving values 
of Ff. Tx G,, G,, for the values of n which are stated in column (1). 

Columns (4) and (5) give the values of A, and A,~! which correspond with 
these values of n. 

Column (6) gives the corresponding values of 1/x, as determined from (39). 

Columns (7) and (8) show the values of P, and Q, as deduced from relations 
(44). It will be seen that these numerical values agree closely (as they should) 
with the values of P, and Q, already obtained in the earlier example and given 
in Table II. 
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The coefficients of types A and B, A and B, shown in columns (9) and (10), 
are then deduced from relations (33). 


TABLE VI 


Determination of Coefficients in the Series (43). 


() (2) (3) (4) (5) (6) (7) 

Specified Angular Displacement Product of Displacement Product of 
Joint Force Position in System (2) and (4) in System (2) and (6) 
Z S, S, 
=sin 6) (=sin 26) 

A 15.51 o o 
B  —4.30 24 0.4067 — 1.7488 0.7431 — 3-1953 
C  —27.00 48 0.7431 — 20.0637 0.9945 — 26.8515 
 -—2.80 72 0.9510 — 2.6628 0.5878 —1.6458 
E 69.33 96 0.9945 68.9487. —0.2079 — 14.4137 
F —10.56 120 0.8660 —9.1450 —0.8660 9.1450 
G —28.48 144 0.5878 — 16.7405 —0.9510 27.0845 
H —54.99 168 0.2079 — 11.4324 —0.4067 22.3644 

I 18.78 192 —0.2079 — 3.9044 0.4067 7.637 

J 25.76 216 —0.5878 — 15.1417 0.9510 24.4978 
K 23:33 240 —0.8660 — 20.2038 0.8660 20.2038 
L 61.32 264 —0.9945 — 60.9827 0.2079 12.7484 
M 37-20 288 —0.9510 — 35-3772 —0.5878 —21.8662 
N — 42.82 312 —0.7431 31.8195 —0.9945 42.5845 
P —24.29 336 —0.4067 9.8787. —0.7431 18.0499 
Sum 55.99 — 86.7561 116.3436 

+15 +7.5 
= 3.7327 = — 11.5675 = 15.5125 

=G, =F, 


It will be appreciated that in the present case the value of B, is indeterminate. 
This quantity merely represents a shift of the tube as a whole, which does not 
of course affect the stresses. We have, however, the relationship. 

B,=B,+G,B/(k+2) L?Q,, A : (45) 
which enables us to determine 2, when B, is assumed. If we take B,=o, 
instead of B,=0.8667 as in the earlier example, the displacements finally deduced 
will be as in Table IV, except that every displacement will be diminished 
(algebraically) by an amount 0.8667. 


15.5) 8B P 8 
-24-29 -43 -96-93 40 
; N N 
42.8? 65-54 -5. 
& 
M #37 20 -28\0 M /so-52 D 
LeFt! end. Right lend 
kK 25-53 -10-56) K -17-90 ~ 25-81 F 
25.76 -28-48 50.41 1-62 G 
J w7g =4405 11-26 
H H 
Fic. 7. 
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The determination of the coefficients of types A and B for the intermediate 
bulkheads, and the evaluation of the displacements for all the joints, then proceeds 
as already described in §36. 


SECTION X. 


PRIMARY STRESS DETERMINATION FOR A TUBE HAVING ANY NUMBER OF Bays, 
WHEN THE LONGITUDINAL FORCES ARE SPECIFIED FOR ONE TERMINAL BULKHEAD, 
AND THE DISPLACEMENTS FOR THE OTHER 


42. The procedure required for this case can be described very briefly, in 
the light of the results obtained in Section IX. Taking as the left hand end 
bulkhead that for which the forces are specified, we assume that the data have 
been analysed by the methods of Section VI, and are expressed by the equations 

Then the displacement of type S, may be analysed into two parts as before; 
and giving P,, and Q, the same significance as before, we may deduce their values 
from the equations 

Xn QW =F ( 
P, (A, + Qn (A,)~8= A, } 

Exactly similar treatment serves to determine the displacement systems of 
type C,, excepting C,, which as before raises special considerations. 

In this case, however, the amplitudes are perfectly definite. B, is deter- 
mined from the analysis of the displacement at the left hand end, G, from the 
analysis of the forces acting on the right hand end; B, can then be deduced from 


(45). 
The calculation then proceeds as before. 


SECTION XI. 


ONE TERMINAL SECTION FREE: FORCES OR DISPLACEMENTS SPECIFIED 
FOR THE OTHER 


43- At the free section the forces are all zero. Hence this is a particular 
case of IX or of X, according as the forces or the displacements are specified 
at the other terminal section. 

(a) If the forces are specified, we may regard the problem as a particular 
case of IX. Taking the free end as the left hand terminal section, we have in 
(43) of $40 

and the values of F,, F,,...G,, G,,... may be deduced from the data for the 
loaded end, exactly as before. 

It follows that the first of (44) is here replaced by 


whence the second of (44) is replaced by 
P,=Qn=Fa/Xn { (An)P— } ‘ (48) 


Similarly, taking the free end as the right hand terminal section, we have 
in (43) of §40 
(iii) 


and the values of F,, F,,...G,, G, may be deduced from the data as before. 
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It follows that the second of (44) is replaced by 


Py (Ay)? — Qn (An) =0 
whence the first of (44) is replaced by 
P, (A, Qn = = { (A,)8 — (A,)~8 }. (49) 


(b) If the displacements are specified, we have a particular case of X. 
If we take the free end as the left hand terminal section, the first of (46) is 
replaced by (i), and the first of (47) by (ii); so the second of (47) is replaced by 
P,=Qn=Ay/ { + (An)~8 } : : (5c) 
Thus the two components have the same amplitude (P,=Q,) at the free end, 
and this amplitude is related with the specified displacement at the other end pv 
equation (50). Also at the right hand end the two components have amplitudes 
P, (A,)® and Q, (A,)"* respectively. Therefore when the right hand end is free 
and the displacements are specified for the left hand end, equation (50) will be 


replaced by 
P, (A,)8= Qn =A,/ { } (51) 


SECTION XII. 


ONE TERMINAL SECTION :“IXED: FORCES OR DISPLACEMENTS SPECIFIED 
FOR THE OTHER 


44. This problem, again, may be briefly dismissed, since it constitutes a 
particular example of either VII or X. At the fixed end all the displacements 
are zero. 

(a) If the displacements are specified, we have an example of problem VII. 
Taking the fixed end as the left hand terminal section, we have in (24) of §30 

. . . . @ 
whence the first of (33) is replaced by 
P,+Qr=0 ‘ ‘ (ii) 
and the second of (33) by 
P,= { (A,,)8 — } (52) 

Similarly, taking the fixed end as the right hand terminal section, we have 

in (32) of §34 


A, =A,=...=B,=B,=...=0 . (iii) 
whence the second of (33) is replaced by 


and the first of (33) by 
P, (A, Qn (A,) A,/ { (An)P — (A,)~8 } (53) 
(b) If the forces are specified, we have an example of problem X. If we 
take the right hand end as fixed, so that the forces are specified for the left hand 
end, the second of (46) is replaced by (iii), and the second of (47) by (iv). Hence 
we derive, in place of the first of equations (47), 
(A,)F&= On (A,,)~ =F, { (A,)F + (A,)~F } . (54) 
Thus the two components have equal but opposite amplitudes at the fixed 
end, and these amplitudes are related by equation (54) with the specified forces 
at the other end. It follows that when the left hand section is fixed equation (54) 
will be replaced by 


P,=- Qn = { + (A,)~F } (55) 

45. It is of interest to compare the effects of a free and of a fixed end. Thus 

equation (48) for a free-ended tube compares with equation (55) for a fixed-ended 

tube, and equation (49), similarly, with (54); equation (50) for the free-ended 

tube corresponds with equation (52) for the fixed-ended tube, and equation (51), 
similarly, with (53). 
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SECTION XIII. 


FORCES APPLIED TO THE JOINTS OF AN INTERMEDIATE SECTION : 
TERMINAL SECTIONS EITHER FREE OR FIXED 


46. It will not be necessary to discuss in detail more than one of these cases, 
because the modifications demanded by the others will be obvious. Accordingly 
we proceed to discuss the case in which both end sections are free. 

Consider a tube of (8,+,) bays, in which 8B, bays separate the left hand 
end from the loaded section and £8, bays separate the loaded section from the 
right hand end. 

We may imagine that the forces at the loaded section have been analysed 
into a series of the type 

+G,. C.+G,. C,+...+G,.Cyt+. ‘ (56) 
(the coefficient G, being necessarily zero, in this m, the 
applied forces would not be a system in equilibrium). We now proceed to 
examine the effects of the component of type S,: evidently, if these can be 
determined, the effects of the complete system may be obtained by a synthesis of 
similar solutions. 

47. Of the total applied force system F,.S,, part will be resisted by the 
portion of the tube to the left of the loaded sections, and part by the portion on 
the right. We assume that each portion resists a part which is also of the type 
S,,; that is, we assume that the left hand portion resists a force system (F,), . S 
and the right hand portion a force system (F’,),.S,, where 

The negative sign in (57) is necessitated by our convention that forces are 
to be taken as positive when they tend to stretch the portion on which they act. 
For if Z, in (56), acts in the direction of z increasing, it will tend to stretch the 
left hand, and to compress the right hand portion of the tube. 

48. Now consider the effect of (F,,),,.S, acting on the left hand portion. On 
the assumptions stated, this portion may be ‘regarded as a tube of 8, bays, loaded 
at the right hand terminal section and free at the other. So we have the first 
case of problem XI (a); and the displacement at the right hand (i.e., the loaded) 
end will be 


ny 


A,-S,= { Py (An)? } (58) 
where, by (48) of §43. 
(Fay /Xm { — } + 

A positive value for the displacement (58) will indicate a displacement in 
the direction of z increasing. 

The right hand portion may be treated similarly, since it is an example of 
the second case of XI (a). The displacement at the loaded end will now be given 
by 

A',.8,= - (60) 
where, by (49), 

Here again a positive value for the displacement indicates a displacement 
in the direction of z increasing. 

Therefore the condition that the two portions of our tube shall continue to 
fit together after strain is 

or 


PRIMARY STRESSES IN THE HULL OF A RIGID AIRSHIP 1131 


If we substitute from (59) and (61), the condition may be written in the form 
(Fa)p { + (Ay)~ } / { — } 
(Fr )p { + } / { — (A,,)~8: } . (62) 


Equation (62), taken in conjunction with (57), enables (F,), and (F,), to be 
calculated. Thus our assumption is justified by its result, and the solution can 
be completed. 


49. In illustration of the foregoing paragraphs, the structure already con- 
sidered (with fifteen sides and six bays) has been stressed under conditions in 
which the terminal sections are regarded as free, and a system of horizontal 
loads are applied at the second intermediate bulkhead. The conditions are illus- 
trated in Fig. 8. 


Fic. 8. 


The loads are first analysed into ‘‘ normal ’’ components as described in 
Section VI, and values of (I’,), and (F’,), are obtained from equations (57) and 
(62); Table VIII, columns (1) to (10), show the general method of computation. 
Equations (59) and (61) then yield vaiues for P,, Qn, Pn, Q/,); and the amplitudes 
of the component displacements at the different bulkheads can be derived from 
equation (34), as shown in Table VIII, columns (11) to (23). Finally, the total 
displacements, and the proportion of the loads taken by each part of the struc- 
ture, are obtained by methods already described in $36 in connection with Table 
III. The results are shown in Table IX. 

50. It may be remarked that the treatment of the foregoing (or of any other 
case of problem XIII) can be extended without difficulty to allow for a difference 
in stifiness between the left and right hand portions of the tube. Jt is however 
essential that the change in stiffness shall occur at the section where the forces 
are applied: therefore it is only in the case of a uniform tube that our solution 
can be used to derive, by synthesis, a solution for any loading whatsoever. 


Evidently such synthesis is possible if we extend our analysis (as is not 
difficult to do) to the case of a tube which changes its elasticity at one section 
and is loaded at another. It is in fact easy to contemplate any number of other 
problems which might be treated on the lines of this paper; but it has been 
thought best, in order to avoid undue length, to confine attention to problems 
of the more obvious types treated in sections VII to XIII. 
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APPENDIX I. 
CALCULATION OF THE DECAY FACTOR A 


Equation (14), which relates the decay factor with the quantity denoted by 
vw, has been thrown into the equivalent form'® 
where 
s=(k+ 2)/(k —p,) ; (ii) 

k is a specified parameter of the framework, and it is assumed that the 
value for u, has been determined, appropriate to the normal distribution which 
is under consideration. 

From equation (i) the values of A and A! which are associated with a known 
value of s, can be determined in a form appropriate for numerical calculation. 
We have 

A=8+ oy (s?—1) 
=8— } 
where s is known from (ii). Since, in relation to a tube of many bays, A and its 
reciprocal occur raised to a high power,*" considerable accuracy is necessary, 
and seven figure logarithms should be used in computation. 

We observe that, if k > 2, 2X will always be positive; for we have seen 
($20) that » b2. On the other hand, negative values of X can occur when k 
has a value less than 2: in the corresponding type of displacement, the stresses 
in adjoining bays will be similarly distributed but opposite in sign. 

In particular, when k < 2 it is possible for k and » to have equal values. 
In a case of this kind, as may be seen either from (iii) or directly from the 
original equation (14), A can be zero and its reciprocal infinite; and in the corre- 
sponding type of displacement, the stresses in one bay will not be propagated into 
the bay adjoining. 


APPENDIX II. 


THE Roots OF THE DETERMINANTAL E:QUATION (15) IN 44 


1. We write equation (15) in the form 


A, =o (1) 
so that 
O, 0, Ty My 


and we form a new first column by adding to each element of the old first column 
the corresponding elements of the second, third, . . . Nth column multiplied by 


e7i9, respectively. By a known theorem, the value of the deter- 
minant is unaffected; and the elements of the new first column are 

pt eig + e(N-)) ig =(u+ 2 cos + (eNip—1), 

1+ pe'p + =:(u +2 cos ¢) 

+ + =(u+2 cos ¢) 


e(N-3) ig + pe(N-) ig + e(N-1) ip ax +2 COS e(N-2) 
1+ e(N—-2) ig + pe(N-1) = (um +2 cos e(N-1) ig + (I= eNig), 


19 Cf. Equation (10) of §21. 
20 Cf. (e.g.) Equations (33) and (34) of §34. 
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Thus we see that (“+2 cos @) is a factor of every element of the new first column 
except the first and last; and it will be a factor of these elements too if 


eNig-t =o 
—that is, if 
N@ is zero, or an integral multiple of 27. . (iv) 
2. When the condition (iv) is satisfied, we may derive from (ii) the expression 


| We 
| 

| 


We treat the new determinant in similar fashion, forming a new first row 
by addition to the old first row of the second, third, . . . Nth rows multiplied 


by e'@, . , e'N~ respectively. The value of the determinant is unaltered ; 
and since by hypothesis (iv) is satisfied, all terms in the new first row now contain 
(u+2 cos @) as a factor, excepting the first which is 
=1+COS 26+COS 46+. ..+c0s 2 (N—1) 
+i {sin 29+sin 4¢+...+sin 2 (N—1) 9} 
=(sin Nq/sin @) (N-)) 
by known trigonometrical formule. This expression shows that the first term 
of the new first row will vanish, in virtue of (iv), unless sin @ is zero, in which 
case it reduces to the series 
1+cos 26+c0s 49+... to N terms. 
Exidently this series will not vanish if @ is zero or an even multiple of 7; but it 
will vanish if 
(a) N is even, 
and (b) 2@ is an odd multiple of =. 

If it vanishes, then (u1+2 cos @) is a factor of every term in the new first 
row, and therefore of the determinant in (v); accordingly (u+2 cos @)? is a factor 
of Ay. The double condition which must be satisfied may be written in the form 

N¢@ is an integral (not zero) multiple of “" (vi) 


2¢ is an odd integral multiple of z 
3. We have now to consider what factors of Ay have been determined by 
the foregoing investigation. Evidently (iv) permits @ to have the value o, so 
that (u+2) is a factor of Ay; but the condition (vi) is not satisfied, and hence 
this factor is not repeated. Additional factors, all different and all repeated, 
will be obtained if we write 


@=(27/N)x[1, 2, ..., 4(N—1)], when N is odd, 
p=(27/N)x[1, 2, ..., (4N—1)], when N is even, 
and when N is even an additional factor (not repeated, since the condition (vi) is 
not satisfied) is obtained by making @ equal to z. 
Summarising, we may say that distinct factors are obtained by writing 
@=n (27/N)=na (say), and giving to n the values 
O, I, 2, ..., $(N—1), when N is odd, 
when N is even. 


Moreover, all of these factors occur twice, except those corresponding to n=o 
and n=1N. So in every case we have discovered N factors of Ay. 

4. But Ay is evidently a polynomial in u of the Nth degree, and accordingly 
will have N factors and no more. It follows that we have factorised A, com- 
pletely, since the index of u% is unity. 
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THE REFUELLING OF AIRCRAFT IN FLIGHT 
BY 


J. H. B. LARRARD, A.F.R.Ae.S. 


The establishment of contact between aircraft in flight for the purpose of 
refuelling, has until recently been regarded as a somewhat hazardous procedure 
employed mainly during attempts to create endurance records. 

It would appear, however, that if such contact between aircraft could be 
established safely and as a routine operation, considerable advantages could be 
obtained by the employment of such a scheme. 

From the point of view of commercial aviation, not only would it make 
possible long distance non-stop flights over regular air routes, but it would enable 
a large increase in pay load to be carried, since the bulk of the aircraft’s con- 
sumable load, i.e., fuel, would not be taken on board until the aircraft had left 
the ground and climbed to a reasonable height. 


” 


This consumable load for reasons of the ‘‘ take-off run ’’? and climb is, in an 
aircraft of normal design, the main factor governing the useful load that can be 
carried (particularly so in flying boats), and at present an increase in the distance 
of a non-stop flight is obtainable only at the expense of useful load or the factors 
of safety. 

Refuclling in the air has been successfully carried out in America and 
Germany, and from what has been made known, they appear, in those countries, 
to be encouraged by its possibilities in spite of the apparent risks entailed in the 
methods employed. 

In America a ‘‘ Curtis Robin’? monoplane specially equipped has become a 
recognised ** refueller ’? and has delivered fuel to other aircraft in flight success- 
fully by day and night although, from the somewhat vague figures available, its 
rate of transfer of fuel appears to be comparatively low, 

The rate at which fuel can be transferred is an important item if iarge aircraft 
are to be refuelled for long distance work, since the accuracy of flight which must 
be maintained during contact is apt to become a strain on the pilots if the period 
of contact is unduly prolonged. 

It is considered, however, that with properly designed apparatus and tanks 
suitably prepared, it would be practicable to transfer fuel at the rate of 100 gallons 
per minute. 

Recent experiments carried out at the Royal Aircraft Establishment, Farn- 
borough, have shown that by employing a method which avoids fouling the air- 
screws and control surfaces of the receiving aircraft, contact between large aircraft 
for the purpose of refuelling in the air can be successfully established without 
entailing undue risks. Further, with practice and skilled personnel, once contact 
has been established the two aircraft are able to maintain their respective stations 
for a reasonable period, without great difficulty, it becoming easier the shorter 
the distance between the aircraft, within the limits of safety. 

On the assumption then that the refuelling of aircraft in flight has been estab- 
lished as a practical proposition, its application to a hypothetical aircraft of the 
tvpical twenty-seater passenger type will be considered, where the engines, structure 
weight, wing loading, etc., are based on the average for a normal aircraft. Firstly, 
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considering the characteristics of the aircraft loaded in the normal mznner, and 
secondly, considering what features would be altered by substituting pay load for 
fuel for taking-off purposes, adding the main fuel load in the air. 

Assume that the aircraft has a total all-up weight of 20,ooolbs., made up 
as follows :— 


Lbs. 
Pay load (20 passengers and luggage at 2o0olbs. each) _... ees = 4,000 
Structure weight, passenger equipment, crew, etc. (47 per cent. 
approx. of total all-up weight) ... = 9,450 
Horse-power, 3 engines at 450 h.p. =1,350 h. p. 
Fuel for say 5 hours’ flight at consumption rate of 80 galls. per hour 
Three engines and installations = 3,000 
Total = 20,000 
Assume a wing loading of rolbs./sq. ft., then 
Wing area = 20,000/10= 2,000 sq. ft. 


Power loading = 20,000/1,350=14.8lbs. /h.p. 

The performance of this aircraft will be dealt with later, 

Let it be considered now that this same aircraft is to be refuelled in the air 
immediately upon attaining, say, 1,000ft. For this purpose, sufficient fuel for 
half an hour’s flying only (1.e., 40 gallons), will be carried at the time of taking 
off, the pay load being increased by the difference in weight between 400 gallons 
and 4o gallons of fuel, f.e., 2,700lbs. When in the air, however, the all-up 
weight of the aircraft will be increased by 2,700lbs., the weight of the fuel added, 
and if the original factors of safety are to be maintained the structure will require 
to be increased in strength for this overload. It will be assumed for the purpose 
of this aircraft that the increase in strength of structure is in proportion to the 
structural weight added, and that the weight due to structure only for such an 
aircraft is in the region of 37 per cent. of the total all-up weight. 


In adapting the aircraft for refuelling, modifications involving an additional 
load in the region of 1oolbs. might be found necessary. (This figure and the 
37 per cent. previously mentioned are both generous estimates.) 

The new all-up weight after refuelling will then be: 


W = 20,000 + 2,700 + 100 + (W — 20,000) .37 
W — .37 W=22,800— (20,000 x .37) 
W =15,400/.63 = 24,40o0lbs. 
Therefore the increase in structure weight 
24,400 — 22,700= 1,700lbs. 
The new take-off 1,700= 21,700lbs. 


Since this aircraft is based on normal design data and characteristics it 
should at an all-up weight of 20,o0olbs. be within the requirements of the British 
Certificate of Airworthiness of the Normal Category. It will be necessary, how- 
ever, to know the performance of the aircraft in order to see if at the new take-off 
weight, which shows an increase in pay load of 2,7oolbs. or 67.5 per cent., it 
is still capable of complying with the requirements for take-off and climb, and 
further, whether under the maximum load conditions after refuelling in the air 
there is still sufficient power available for reasonable flying speed and climb. 

Kor the purpose of compiling the necessary performance curves, four condi- 
tions of loading will be considered, i.c., 
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Case all-up weight = 20,o00lbs. 


Case II, = 22,00o0lbs. 
Case Tit, == 25,000lbs. 
Case IV, = 27,000lbs. 


I. 
W =20,o00lbs. =all-up weight. 
S=2,000 sq. ft.=wing area. 
w=tolbs. sq. ft. =wing loading. 
= 450= 1,950. 
L=k,pSV? and is taken as equal to W for the purposes of this calculation. 
V?=L/k,pS=w/k,p = 10/(k,, x .00238) = 4,200/k,. 
R=k,pSV?=drag of complete aircraft 
= W/(L/D)=20,000/(L/D) since L=W. 
L/D (or L/R)=k, pSV? /kgpSV? =k, /ky. 
Assume efficiency of airscrews=.80 and h.p. available=3 x 450 x .8=1,080 
h.p. 
h.p. required=R x V ft./sec./550. 
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Then with reference to the curves, Fig. 1, which are typical for an aircraft 
with M. 12 section wing (approximating to R.A.F. 34) and are deduced from 
wind tunnel] and full-scale tests, the following tables can be compiled :— 


I .0286 3.6 5720 42000 205 2135 127.4 197-5 
-15 .0300 5-0 4000 28000 167.5 1217 104.0 112.6 

2 .0328 0.1 3280 21000 145 864 90.0 80.0 
.0390 2600 1 4000 118.5 560 51.9 
4 .04.70 8.4 2440 10500 102.5 455 63.6 42.1 
a5 .0625 8.0 2500 8400 91.6 416.3 56.9 38.5 
6 .0896 6.7 20985 7000 83.6 453-5 51.9 42.0 


po 
| 
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To obtain a value for best possible normal speed with an airscrew designed 
for that speed and giving an efficiency of .8, so that column ‘‘ percentage V ”’ 
may be compiled, V is plotted against h.p. required, curve Fig. 2. 


From this curve it appears that the top speed will be in the region of 
110 m.p.h., i.e., the design speed may be taken as 161 ft./sec. 


In Fig. 3 per cent. V is plotted against per cent. h.p., the effective h.p. 
curve being a typical effective power curve with a fixed pitch airscrew. Fig. 3 
shows that the top speed when {/’=20,0co is 108.5 m.p.h. In considering W 
at 22,000, 25,000 and 27,000 the design speed will be taken as 107 m.p.h. 


=(157 ft./sec.), which would appear to be a speed approximating to the average 


for the loadings under consideration. 


300 


\ 
/00 
2000 
2 
Cask II. 
Taking W = 22,ooolbs. 37 = 
V,=V, ¥ (22,000/20,000) == V, 1.05. 
onsidering ae alteration in design speed per cent. V, 68.5 48.6 
per cent. V, figures then should be increased by the factor 61.1 44-5 
161/157 1.075. 55.8 48.5 


Per cent. h.p., h.p.,, should be increased by 
Vx1.05 and [x 22,000/20,000 in the formula h.p.=RV/550 
=the factor 1.154. 


| | | 
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Case 

%HP., 

Taking W=25,000. 146 — 

actor for increase of per cent. over Case 103 aa 

= V,=V,,¥ (25,000/22,000) = 1.065. 84.2 72.6 

Factor for increase of per cent. h.p. over Case II 73 58.4 

=V 1.065 x R 25,000/22,000= 1.21, 58.8 


40 
30 
40 50 60 70 80 90 100 Ho 
FIG. 3 
Case IV. 
%V, %HP 
Taking W = 27,000. 151.8 
Factor for increase of per cent. over Case 107.3 125.5 
= V,=V,¥ (27,000/22,000) = 1.108. 87.6 81.5 
Factor for increase of per cent. h.p. over Case II 75:8 66.3 
67.7 60.4 


=V 1.108x R 27,000/22,000= 1.358. 61.8 65.8 
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Curves for the different values of W may now be added to Fig. 3 and when 
read against effective h.p. curve values may be obtained for the top speed, rate 
of climb, stalling speed and best climbing speed for each value of W. 

The following table may then be compiled :— 


(V,) Hori- 
Max. rate zontal speed 
Top speed of climb Stalling speed during max. 
Case. W. m.p.h. ft. per min.  (V,) m.p.h. climb 
I 20,000 108.5 660 59 pe 
I] 22,000 107 550 62 71.0 
II 25,000 105 395 66 74.5 
I\ 27,000 103.5 207 68.5 707s 
per 
800 
men Ve Ve 
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FIG. 4. 


These figures are obtained as follows :— 
I. 
The top speed for this case is shown by Fig. 3 to be approximately 98 per 
cent. of the design speed (110 m.p.h.), 7.e., 108.5 m.p-h. 
Curve Fig. 3 shows that h.p, available for climb=37 per cent. 
(of total effective h.p. available). 
-. Rate of climb=.37 x 1,080 x 33,000/20,000= 660ft. per min. 
(W/pSk,, max.) =ft./sec. 
k, max. for the particular aerofoil under consideration = 50. 
The stalling speeds may appear rather large, but as there may be considerable 
scale effect k, max. of .6 may possibly be realised in actual practice. 
V.= ¥ (20,000/.00238 x 2,000 x .56)=59 m.p.h. 
V.=63.0 per cent. 110=69.2 m.p.h. 


Il. 
Top speed=1oo per cent. design speed=107 m.p.h. 
h.p. available for climb= 34 per cent. 

Rate of climb=550ft. per min. 

(22,000/2.66)=62 m.p.h. 


V,=66.5 per cent, 107=71.0 m.p.h. 


Js 
500 
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Case III. 
Top speed, approximately G8 per cent. design speed=105 m.p.h. 
h.p. available for climb= 27.7 per cent. 
-. Rate of climb=395ft. per min. 
(25,000/2.66)=66 m.p.h, 
V.=69.5 per cent. 107=74.5 m.p.h. 


IV. 
Top speed, approximately 96.6 per cent. design speed = 103.5 m.p.h. 
h.p. available for climb= 22.5 per cent. 
-. Rate of climb=297ft. per min. 
V,= (27,000/2.66) = 68.5 m.p.h. 
Vo=72.5 per cent. 107=77.5 m.p.h. 
The curve Fig. 4 may then be drawn in which rate of climb,V,, V, and top 
speed are plotted against WV. 


Run to Get Off 


Using formula and method as given in R. & M. g96 (H. Glauert) :— 
L, (ft.)=(V,?/2gB) log, AV,?/(AV,?-— BV?). 


w=coefficient of friction of wheel chassis (=.05). 
V=speed at commencement of climb=1.1 Vg. 
V,=top speed of horizontal flight. 
T,=thrust corresponding to V,. 
Assuming for each value of W the thrust at top speed is the same it can be 
taken as :— 
T,=3 x 450 .8 x 550/156=3,800lbs. (total for three engines). 
In calculating thrust to be used in above formula the average top speed for 
the four cases, 7.e., 156ft. per sec. will be used. 
Boge 


20,000 .235 292 95 1350 5900 2635 1.8 .5878 2605 
22,000 .209~ .261 100 1467 5150 2.025 -705 345 
25,000 .17 .224 106.5 1650 4240 2540 2.50 503 
27,000 .161 <203 (110.5 1745 3720 2480 3:0 1.096 640 


These values for run to get off are plotted against all-up weights in Fig. 5. 

We now have most of the performance characteristics required so that the 
aircraft can be considered against the British Civil Airworthiness requirements 
as regards take-off and climb as called for in A.P. 1208. 

The actual requirements for this type of aircraft are to clear 66ft. in O56yds. 
horizontal projection from rest and to climb 1,180 feet in three minutes from 
rest. 

Let the time to take-off or unstick=12 secs. This is a fair average figure 
for such an aircraft. 

Then the remaining time for climb=2.8 mins. 

.. The minimum rate of climb must be 1,180/2.8=42oft. per min. 


1143 
A=1.5 T,/W—p. 
B=1.8 IW - 
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Firstly, consider the performance of the original aircraft at its all-up weight 
of 20,o00lbs. (Case I). 


Run to unstick ... 
Max. rate of climb ve Bis ... =66oft. per min.=11 ft./sec. 
Time to climb 66 ft. ... =6 pecs. 
Horizontal distance travelled while 
climbing 66ft. ... =6 x 102=612ft. = 204vds. 
Total distance travelled while climb- 
ing 66ft.... =265+204=469vds. 
Yos 
7oo 
600 
500 
400 
300 
200 


20000 22,000 24003 26000 28.000 


Was 
Fic. 5. 
From the above it will be seen that the aircraft at this weight fully complies 
with the requirements. 
Secondly, consider the performance of the aircraft if pay load be substituted 
for fuel at the time of taking-off as previously described; the take-off load 
=21,700lbs, and the maximum load after refuelling in the air=24,40olbs. 


Run to unstick ... =330yds. 
Ve mph. —noegit. per sec. 
Max. rate of climb ve ... =56oft. per min. =9.34ft. per sec. 
Time to climb 66ft. =66/9. 34 == SECS. 
Horizontal distance travelled while 

climbing 66ft. —... =7.075 X 104=736ft. =245yvds. 
Total distance travelled while climb- 

ing 66ft.... =330+ 245=575yds. 


At this loading the aircraft still meets with the C. of A. requirements. 


Loaded in the air to 24,40olbs. the aircraft will be able to fly at over 105 
m.p.h. and climb at about 4ooft./min. 


An emergency landing with full tanks ought not to present any great difficulties 
provided the landing conditions are good, as the stalling speed wouid be in the 
region of 65 m.p.h, and the run to pull up=.1 VS? ft. per sec./3=300 yards 
approximately. 
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The use of wheel brakes would, of course, reduce the length of landing run, 
and some method of jettisoning the fuel might be advisable for use in extreme 
circumstances. 

It has been shown that the increase in pay load is 67.5 per cent.; this, 
however, is only in part due to refuelling in flight, greater advantage having 
been taken, in the one case than the other, of the allowable figures for C. of A. 
take-off and climb, quoted in A.P.1208. 

To obtain a truer comparison then let it be assumed that the original aircraft 
takes the same advantage of these requirements, making the take-off load of 
the aircraft in each case=21,700lbs. 

Pay load of original aircraft then becomes 4,000 + 1,700 — (.37 x 1,700) 
=5,070lbs. 

2ay load of the refuelled aircraft =6,70o0lbs. 

increase in pay load=6,700— 5,070=1,630lbs. or 32.2 per cent. 

The actual increase in pay load that would be made possible by refuelling 
in flight will obviously vary considerably with the different types of aircraft. It 
has, therefore, been attempted to show here, with an aircraft, the characteristics 
of which are perhaps a little below the present-day average, what increase in 
pay load might reasonably be expected, not necessarily the maximum that can 
be obtained; and from the foregoing it would appear that this figure might 
fairly be quoted as approximately 33 per cent, 

Against the increased revenue that would result in commercial aviation from 
the employment of such a scheme, would have to be taken the cost of equipping 
and maintaining the refuelling service. It is, however, possible that aircraft 
which had become obsolete as passenger carriers might be utilised as tankers, 
although conclusions drawn from recent experiments indicate that refuelling in the 
air will best be accomplished by the use of tankers specially designed for their 
duty. Also that such aircraft must differ from orthodox design in numerous 
essential features; which would make possible the application of methods that 
would overcome the objections which are inherent in methods restricted to the 
use of standard aircraft. 

It has not been attempted to discuss here the various methods or the 
manoeuvring necessary for the making of contact between aircraft in flight, but 
the time occupied by the operation of refuclling should cause no appreciable 
delay in the progress of a flight since the receiving aircraft would be refuelled 
whilst travelling on its normal course at average speed. 


The extent, however, to which any such methods could be employed in civil 
aviation would appear to depend almost entirely upon the degree of safety with 
which they could be applied; but, assuming that it can be established as a routine 
operation and carried out with safety, the refuelling of aircraft in flight should 
have a very extensive and economic application. 
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WING-BEATS—Il. 


J. D. BATTEN 


In my article Wing-Beats, which appeared in this Journal, in the issue of 
October, 1930, I recorded a series of experiments demonstrating the strength 
and lightness of a spring formed by twisting skeins of natural silk. 

My hope is that silk torses of this kind will fulfil, in human flight, the 
postural function of a bird’s pectoral muscles, leaving to human effort the phasic 
function of these muscles, that is to say, the activity induced by rapid nerve 
impulses from the brain. 

The ratio that may subsist between these two functions cannot, I think, be 
determined otherwise than by full-scale flight experiments, but the experiments 
already recorded give reasonable ground for the belief that the requisite tuman 
phasic output will be small in relation to the total weight movement. 


The view which I wish to put forward is that an oscillation of the weight of 
the body between the air-supported wing's is an essential movement in bird flight, 
and that a study of the factors controlling such oscillations cannot fail 10 be of 
significance to those attempting this manner of flight. 

I apprehend that the function of such oscillation is to bring the wings inter- 
mittently into the position favourable for the propulsive stroke. 


The charts given in my former article related only to the oscillations of a 
single arm; the positions, moreover, of the weight, power and fulcrum were 
transposed from the positions which they naturally hold in a flying bird. 


I have now constructed a small model in which the weight is slung between 
a pair of wing spars. 

The spars are supported at the assumed positions of air support under the 
wings, and the moment of the weight is counterbalanced by the torque of a pair 
of silk torses, set approximately in the position of a bird’s pectoral muscles. 

A similar arrangement is described in Chapter IV of my little book An 
Approach to Wing Flight (1928). 

The advantages of the present model are :—- 

(1) That the thorax weight can be varied from one pound to three pounds 

at quarter-pound intervals. 


(2) That the distance between the points of support can be varied from 30 
inches to 50 inches at two-inch intervals (i.e., one inch on each wing 
spar). 

(3) That the tension of the silk torses can be readily adjusted to bring the 
system into horizontal equilibrium at each of the weight and distance 
intervals above stated. 


The construction is shown, I hope, with sufficient clearness in the accompany- 
ing drawing and photograph :— 
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Puoro I. 


A pair of aluminium plates, marked as scales from 12 to 22 inches, are fixed 
on top of the wing spars and pierced with holes, to allow of the fixing on the 
underside of the wing spars of beechwood yokes which run on burnished brass 
rails screwed to the top of wooden uprights. The yokes, when black-leaded, run 
with very little friction. 

A balanced fishing-rod arrangement, the line of which is a fine cotton thread 
tied to the butt ends of the two wing spars, enables me to give an upward pull 
while standing at sufficient distance to note the amplitude of the oscillations. 
The silk torses are enclosed in the shuttle-shaped duralumin sheaths shown ‘n 
Photo I. These are copies in small of a larger construction shown in Photo II. 


The occasion for this construction was as follows :— 


The silk torse enclosed in this frame is the lower of the two torses shown 
in the photographs reproduced in my previous article. It consists of six 
skeins of silk, each weighing 3} ounces. The lightness of such a spring in 
relation to the performance recorded is all that I could desire. On the other 
hand, the end pull on the bolts of the carriers is very great. By the impres- 
sion of hardened steel balls on discs of mild steel, I have tested the end pull 


PuHoro II. 


‘ 
: 
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of the six-skein torse up to 2.62 tons. This reading was obtained by lifting 
the weighted arm to a determined angle, letting it fall to the limit of its swing, 
and catching it again on the upwacd rebound. [| did not make any severer 
test because I was doubtful of the strength of the steel arm, which had already 
bent noticeably. I think I ought to allow for an end pull of three or four 
tons. 

The problem was no longer the discovery of a spring of extreme light- 
ness, but the construction of a frame of no excessive weight sufficient for 
such stress. My first attempt is shown in Photos VII-IX of my book An 
Approach to Wing Flight. It consisted of an opposed pair of arcs of 
spring steel (each 3/16in. thick,-14in. wide, chord 30in.), the ends of which 
were held by blocks of duralumin and wood, through which passed the bolts 
of the carriers. The springs were restrained from bending beyond their 
original are by vertical tie-rods and diagonal bracing. In the frame shown 
in the present photograph the same steel arcs are used, but the tie-rods and 
bracing are replaced by a sheath of 16 gauge duralumin. The whole con- 
struction weighs 16 pounds. 


FRONT VIEW 
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To return to the small model :— 

The thorax weighs about 15 ounces; to this I add leaden washers, as make- 
weights, to bring the weight up to a true pound. Additional weights consist 
of squares of lead, pierced near one corner so as to hang on a light wooden rod 
(as shown in the drawing), each weigning 4b. 


The thorax having been given a determined weight, and the yokes having 
been fixed under the wing spars at a determined distance, the wooden uprights 
which support the brass rails are shifted into the position which will give such 
run to the yokes as is required by the oscillations. 


~: 
- : We n 
| | 
SIDF. VIEW mac | | 
| | 
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The torque of the silk torses can be adjusted by tightening or relaxing the 
end pull on the silk by means of the nuts and bolts of the carriers. These are 
tuned to bring the system to rest with the wing spars horizontal. 


A slight repeated upward pull on the cotton thread is sufficient to induce 
and maintain a constant up and down oscillation of the thorax. 

The amplitude of these oscillations can be observed by sighting the top of 
the thorax against marks placed on a window at the end of my workshop. These 
marks are made to tally with a wing spar angle of 22.5° above the horizontal. 
The angle below the horizontal is, as nearly as | can judge, the same. In my 
records I have described such oscillation as one of 45°. 

My practice has been to observe with a stop-watch the time of 100 oscillations. 
At each position I have repeated this observation six times. The readings vary 
more than those recorded in my former article. 

lor example :—The six consecutive readings for the record of 75 seconds of 
Chart A were: 


1 minute 17 seconds. 
” 17 
” 15% ” 
» 14% 
| | 
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Cuarr A. 


This is a characteristic sequence. The first readings are usually, but not 
always, the slowest. 


In such a case an average reading did not seem appropriate. I therefore 
decided to record on the chart the fastest time out of six, taking fifth-seconds 
to the half-second above. I have adhered to this method without compromise, 
even when the results obtained appeared exceptional. 


1150 J. D. BATTEN 


In Chart A three paths are plotted. In each of these the weight is constant, 
but the span length (measured from the torse to the yoke) is varied at intervals 
of one inch. 


The counter curve which occurs between 12 and 14 of the one pound series 
is due, I think, to the weight of the aluminium plates fixed to the wing spars. 
When the thorax is more heavily weighted this deviation is not observable. 

The deviations of the two pound and three pound paths are, I believe, 
accidental, and indicate only the faulty working of the model. The chief fault 
is a backward and forward rocking of the thorax, which increases with added 
weight, and which the attachments of the wing spars are not firm enough to 
control. 

Readings for Chart A. (Times of 100 oscillations of 45°.) :— 


(1) Thorax weight one pound. 


At spar length 12 inches, 75 seconds. 
” 13 ” 74 ” 
14 76 
” 15 79 
854 


(ii) Thorax weight two pounds. 


At spar length 12 inches, 754 seconds 
I 83 ” 
15 89 ” 


(ili) Thorax weight three pounds. 


At sper length 12 inches, 87 seconds. 


” 13 ” Q3 ” 


I did not carry the test to a greater spar length than 20 inches because, 
after that, the model began to run off the rails. 
The * simple pendulum "’ curve given for the purpose of comparison is, as 


before, set out from the formula 


2 


In Chart B the spar length remains constant, but the thorax weight is 
increased by quarter-pound additions. 
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Readings for Chart B. (Times of 100 oscillations of 45°. The spar length 
is 17 inches throughout) :— 


Thorax weight 1 pound, 84 seconds. 

+9 1 ” 864 

1} 93 ” 

” 13 ” 96 ” 

” ” 99 

” 24 ” 1 13 ” 

” 3 ” 125 

The crosses x on this chart mark the comparative readings on Chart A. 
SPAR FROM TORSE TO|SUPPORT 17 INCHES 

120 
\ 
110 
yoo 


B. 


Joun D. Barren. 
September, 1931. 


| Note. —At the close of my former article I expressed a hope that I might 
be able to establish a relation between the period of the oscillations therein 
recorded and the period of the wing-beats of birds. ‘Towards this end [| have 
made very little progress. The only bird whose wing-beats I have been able to 
observe with accuracy is the heron. These birds I can often watch in the evening 
as they fly back from a favourite fishing ground in Syon reach. 

The longest and most reliable observations are three records of 50 beats each, 
taken on different evenings, but possibly of the same bird. 

The stop-watch timings were 182 seconds, 184 seconds and 18 seconds, 
giving an average of 164-165 beats a minute. 

One day in Kew Gardens I saw three swans flying overhead. They were in 
close arrow-head formation and kept perfect time with each other in their wing- 
beats. These were too fast for me to count, but from the sound of the pulse of 
their wings I estimated that they were nearly four beats a second. 

Lilienthal gives the period of a stork’s flight as two beats a second, and I 
believe that Dr. Hankin attributes the same period to the adjutant. 

May I ask if any of your readers have records of the flight of the flamingo 
or of the pelican. According to Dr. Heimroth’s tables, the pelican is, after 
the condor, the heaviest of flying birds.—J. D. B. |] 
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SUMMARY OF THE SOCIETY'S ACTIVITIES 
DECEMBER, 1930—DECEMBER, 1931 


The following places on permanent record in the Journal the notices which 
have appeared in the Monthly Notices inset in the Journal, and so summarises 
the Activities of the Society for the vear, 


President 


The Council at their meeting on May 1gth, 1931, unanimously elected Mr. 
C. R. Fairey, M.B.E., F.R.Ae.S., as President for a second year (October, 1931 
September, 1932). 

During Mr. Fairey’s first year of office a series of lectures were arranged 
which proved of such interest that the attendance was well above the average. 
Mr. Fairey has taken a keen and practical interest, as well, in the financial side 
of the Society. Thanks to his own personal efforts the Endowment Fund has been 
increased during his first vear of office by over g-b00, He has further put 
forward a number of suggestions for adding to the fund, many of which it is 
expected will, during his second year of office, bear fruit. In many ways the 
President has come to the assistance of the Society during his first year of 
office, and has on a number of occasions, es the Wilbur Wright Memorial Lecture 
and Conversazione, paid personally the considerable deficit which the Society 
would otherwise have had to meet. He has also entertained certain of the 
lecturers to the Society to enable them to meet the leaders in this country in 
their own particular sphere of aeronautics. Mr. Fairey’s first year of office has 
coincided with one of the most severe financial depressions this country has 
experienced, but his generous help has enabled the Society to come through it 
with its finances unimpaired, 


V ice-Presidents 
At the Council Meeting held on May 19th, 1931, the following were re- 
elected Vice-Presidents of the Society for 1931-32: 
Professor L. Bairstow, C.B.E., F.R.S., F.R.Ae.S. 
Licut.-Col. J. T. C. Moore-Brabazon, M.C., F.R.Ae.S., M.P. 
Mr. H. E. Wimperis, C.B.E., M.A., F.R.Ae.S. 
At the same mecting Mr. Griffith Brewer, F.R.Ae.S., was elected a Vice- 
President in place of Air Vice-Marshal Sir Vyell Vyvyan, who resigned from the 
Council in March. 


Council 
The following is the full Council for 1931-32: 
President : 
Mr. C. R. Fairey, M.B.E., F.R.Ae.S. 
Past-President : 
Colonel] the Master of Sempill, A.F.C., F.R.Ae.S. 
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Vice-Presidents : 
Licut.-Col. J]. T. C. Moore-Brabazon, M.C., F.R.Ae.S., M.I.Aec.E., M.P. 
Mr. H. E. Wimperis, C.B.E., F.R.Ae.S. 
Prof. 1... Bairstow, C.BiE., 
Mr. Griffith Brewer, F.R.Ae.S. 


Council : 
Captain P, D. Acland. 
Major T. M. Barlow, M.Sc. (Eng.), M.Inst.C.E., M.I.Mech.E., 
F.R.Ae.S. 
Mr. Robert Blackburn, O.B.E., Assoc.M.Inst.C.E., M.I.Mech.E., 
F.R.Ae.S., M.I.Ae.E. 
Mr. M. L. Bramson, A.C.G.I., F.R.Ae.S., M.I.Ae.E. 
Major J. S. Buchanan, O.B.E., A.M.I.Mech.E., F.R.Ae.S. 
Major G. P. Bulman, O.B.E., B.Sc., A.F.R.Ae.S. 
Mr. A. H. Hall, C.B.E., M.Inst.C.E., M.I.Mech.E., A.F.R.Ae.S. 
Captain F. T. Hill, F.R.Ae.S., M.I.Ae.E., B.Sc., Wh. Ex. 
Captain A. G. Lamplugh, F.R.Ae.S., M.I.Ae.E. 
Mr. M. Langley, A.M.1I.Ac.E., A.M.Inst.N.A. 
Mr. W. O. Manning, F.R.Ac.S. 
Lieut.-Col. F. C. Shelmerdine, O.B.E., C.I.E., A.F.R.Ae.S. 
Mr. A. FI. Sidgreaves, O.B.E. 
Mr. L. A. Wingfield, M.C., D.F.C., A.R.Ae.S.I. 
Mr. R. McKinnon Wood, O.B.E., M.A., Assoc.M.Inst. C.E., 
F.R.Ae.S. 
Hon. Treasurer: 
Major D. H. Kennedy, O.B.E., F.R.Ae.S. 


Hlon. Solicitor: 
Mr. L. A. Wingfield, M.C., D.F.C., A.R.Ae.S.I. 


Hon. Librarian : 
Mr. J. E. Hodgson. 


Tlon. Accountant : 
Mr. A. N. D. Smith, F.I.C.A. 


Secretary and Nditor: 
Captain J. Laurence Pritchard, Hon. F.R.Ae.S. 


Committees of Council 
The following are the Committees of Council for the year 1931-32: 
Grading Committee : 
Captain I. S. Barnwell, Mr. R. A. Bruce, Major F. A. Bumpus, Mr. W. S. 
Farren, Lieut.-Colonel L. FF. R. Fell, Mr. A. Gouge, Captain F. T. Hill, 
Mr. R. J. Mitchell, Mr. W. P. Savage, Colonel the Master of Sempill, Prof. 
R. V. Southwell and Dr. H. C. Watts. 


Finance Committee : 
Captain P. D. Acland, Mr. E. C. Gordon England, Mr. C. R. Fairey, Captain 
I. TP. Hill, Mr. J. E. Hodgson, Major D. H. Kennedy, Captain A. G. Lamplugh, 
Mr. W. P. Savage, Mr. F. R. Simms, Mr. A. N. D. Smith and Mr. L. A. 
Wingfield. 


Informal Discussions’ Committee : 


Major T. M. Barlow, Mr. M. L. Bramson, Major G. P. Bulman, Mr. F. A. 
Foord, Mr. D. R. Pye and Mr. C. C. Walker. 
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Lectures Committee : 

Mr. R. S. Capon, Captain F. Entwistle, Mr. H. Glauert, Major F. M. Green, 
Mr. S. Scott Hall, Captain G. T. R. Hill, Mr. H. B. Irving, Mr. M. Langley, 
Mr. R. K. Pierson, Mr. D. R. Pye and Mr. ©, C. Walker. 

Joint Standing Committee with the Society of British Aircraft Constructors 
and the Royal Aero Club: 

Colonel the Master of Sempill, Air Vice-Marshal Sir Vyell Vyvyan and 
Captain A. G. Lamplugh. 

Educations and Hxraminations Committee : 

Major T. M. Barlow, Prof. L. Bairstow, Mr, R. S. Capon, Mr. W. E. Dumbrill, 
Mr. Eadon, Captain Fk. T. Hill, Prof. Melvill Jones, Mr. W. M. Page, Dr. 
N. A. V. Piercy, Mr. R. K. Pierson, Mr. D. R. Pye, Mr. W. P. Savage, 
Mr. H. T. Tizard, Captain G. W. Wilkinson and Mr. L. A. Wingfield. 


Medals and Awards Committee : 
Major T. M. Barlow, Mr. Griffith Brewer, Major J. S. Buchanan, Mr. A. H. R. 
Kedden, Group Capt. G. B. Hynes, Mr. W. O. Manning, Sir A. Verdon-Roe, 
Mr. G. R. Volkert, Mr. C. C. Walker, Mr. L. A. Wingfield and Mr. R. 
McKinnon Wood. 
REPRESENTATIVES ON OTHER Boptrs. 
British Engineering Standards Association Aircraft Committee: Major R. H. 
Mayo and Dr. H. C. Watts. 
Advisory Council of the Science Museum: Colonel the Master of Sempill. 
National Central Library: Mr. J. FE. Hodgson. 

Students’ Section: Mr. T. Tanner (Honorary Secretary). 
Association of Special Libraries and Information Bureau: Mr. J. E. Hodgson 
(Hon. Librarian). 

Advisory Committee on Aeronautical Education of the Imperial College : 
Mr. C. R. Fairey. 

B.E.S.A_ Committee on Symbols and Abbreviations Used in Engineering : 
Major A. R. Low. 

Lloyds Aviation Committee: Lieut.-Col. J. T. C. Moore-Brabazon. 
British Corporation Register of Shipping and Aircraft, Aviation Committee : 
Colonel the Master of Sempill. 

Seagrave Memorial Fund Committees: Mr. C. R. Fairey. 

British Gliding Association: Council: Colonel the Master of Sempill. 
Technical Committee: Capt. J. L. Pritchard. 


Elections 
The following were elected members of the Society in the grades indicated 

on December 16th, 1930 :— 

Associate Fellows.—Rupert Beaney, John Dunbar Blyth, Ernest Edward 
Chatterton, Frank Duncanson, Donald Lister, Thomas Tanner 
(from Student), Montague Sidney William Templeman (from 
Student). 

Associate Member.—Charles Snow. 

Associates.—Robert Limbert Carter, John Athelstan Victor Nisbet, 
Roger Lovett Nowland, Reginald Reynolds, Walter Ernest Vick. 

Students.—George Bernard Dwyer, Eric Malcolm Gibbs, Stanley George 
Hooker, William John Claude Humphrey, Arthur Edwin Smith, 
Clifford H. Jackson, Richard Henry Mead, William Halse Paine, 
Gordon Thripp. 

Companion.—John Harold Edge. 
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On January 20th, 1931 :— 

Fellows.—Glenn L. Martin, Holden Chester Richardson. 

Member.—Francis McKenna. 

Associate Fellow.—Frank Gordon Evans (from Student). 

Associate Member.—Mostafa Riad Moursi. 

Associate.—Ovid Ottley. 

Students.—Joseph Ronald Barnard, Sydney James Cater, Colin James 
Craig Ewing, Christopher John Reming, Louis Levy, Geoffrey 
Peter Kirk, William Henry Lewis, Wallace Eric Locke, Geoffrey 
Alexander McMillan, James Ernest Raddings, Albert Cyril Shaw, 
Rex Watson. 


On February 17th, 1931 :— 

Member.—Alan Theodore Eden Eadon (from Assoc. Member). 

Associate Fellows.—Senr. Juan de la Cierva, William Crane Cunning- 
ton, Alfred Lancelot Dimmock, Pierre Victor Lamarque, William 
Alban Tamblin. 

Associates.—George Walter Arthur Allen, Thomas Henry Blake, 
Frederick John Dean, James Bernard Terence Whitehead. 

Students.—Sydney Allard, Bernard Horace Becker, Frederick Clifford 
Bertram, Terence Michael Anthony Donlea, Hugh Evans, Ronald 
John Fyfe, Neville Durrant New, John Henry Payne, William 
Edward Willoughby Petter, Frank Squire, William Thomas Wake- 
ham, Edwin James Weeks. 


On March 17th, 1931 :— 
Fellow (from Associate Fellow).—Arthur Gouge. 


Associate Fellows.—Arthur James Lorne (from Associate Member), 
John Alfred Medhurst, Frank Nixon. 
Associate (from Student).—Frank Lionel Tollow. 


Students.—George Norman Beckmann, Bosco Davitcho, Herbert Marcus 
Kemp, Roy Dennis Stoner. 


On April 21st, 1931 :— 

Associate Fellows.—Kshetra| Mohan Raha, Seymour Cunningham 
Redshaw (from Associate), Paul Hamar Stanley, Clarence Marshall 
Young. 

Associate Member.—Walter Croft Clayton. 

Associates.—Arthur Haycroft Acford, William Henry Burn, John Talbot 
Dyment (from Student). 

Students.—Robert Henry William Beer, Eric Joscelyn George, Robert 
Fuller George, Cyril Herbert Nundy, David Hay Surgeoner. 

Companions.—Sydney Hansel (from Student), E. Colston Shepherd. 


On May roth, 1931 :— 
Associate Fellows.—Adirio Orfelio Jesson, Joseph Kampe de Ferict. 
Associate Member.—Robert Ross. 
Associates.—Stanley Alfred Seager, Harold Stringer. 
Students.—Eugene James Earle, Ernest Parr Hessey, Robert Fairfax 
Lucy, Henry Charles Stocks, Theodore Michael Walker. 
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On June 22nd, 1931 :— 

Associate Fellows.—William George Bird, Carl Berges Fritsche, John 
Megarry Furnival, Beverley Strahan Shenstone (from Student). 

Associate Member.—Manohar Gopal Pradhan. 

Students.—James Van Stockum Brotherhood, Neville Gainford Dixon, 
Jack Eliot Duckham, Arthur James Horace Hart, Tulsi Dass Kumar, 
Harry Ledger, John Nicholls, Cyril Arundel Penberthy, Peter 
Reginald Poole, William Lawrence Thomas. 

Companion.—William Pasifull Lascelles Bowen (from Student). 


On July 24th, 1931 :— 
Associate Fellow.—Eric William Edwards. 
Associate Member.—William George Bruce Callingham. 


On September 8th, 1931 :— 

Fellow.—Ralph Hazlett Upson. 

Associate Fellows.—Inglis Joseph Gerard, Doris Mona Hirst (from 
Companion), Henry Nigel St. Valery Norman (from Companion), 
Neill Charles Ogilvie-Forbes. 

Associate Members.—Frederick Steadman Farrow, Arthur Steele 
Suddes. 

Associates.—William Alexander Campbell, George Brereton Sadleir 
Falkiner (Australian Branch), Roderick George Morrison, Alan 
Charles Moyie (Australian Branch), Thomas James William Samuel 
Pearce, Willcows Septimus Shaw, Ethelbert Victor Wraight (from 
Student). 

Students.—Alfred Brain, Leslie Victor Clark, Thomas Alexander 
Couper (Australian Branch), Geoffrey Uffindell Hayns, Jack Kenneth 
Woolgar Wheatley. 

Companions.—Harold M. Probyn (Squadron Leader, R.A.F.), Laurence 
Chase Sharman (Commander, R.N.), Charles Amherst Villiers, 


On October 13th, 1931 :— 

Associate Fellows.—Richard Milroy Clarkson, Hayne Constant, John 
Joseph Green (from Student), Joseph Martin Heesem (re-elected), 
Ernest Platton King, John Henry Broughton Larrard, Jean 
Pontremoli, William Norman Roberts. 

Associate.—Joseph Williams. 

Students.—Lorne Stuart Campbell, Noel Hogman, John Wesley Loader, 
Leslie Woodhouse Reeve, Alexander Phillips West. 

Companions.—Robert Milroy Hayes (from Student), Thurstan T. James, 
Harriet Mary St. George Knightley. 


On November roth, 1931 :— 

Associate Fellows.—Napier John Gill, John Mathew Hampden Hoare 
(from Associate), Michael Francis Magill (re-elected), Man Mohan 
Singh, Albert Gordon Store (from Student). 

Associate Members.—Anath Bandhu Ray, Edward James Cadell Rennie 
(Australasian Branch). 

Associates.—Alfred Pelton Poschinger (Australasian Branch), Madan 
Lal Sodhi (from Student). 
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Students.—Richard Cox Abel, James Macquarie Antell (Australasian 
Branch), Erich Carl Albert Backhaus, John R. Cotton, Siegfried 
Charles Fairbairn, Joseph Fogg (Australasian Branch), John Martin 
Freeman, Herbert Frederick Goldsmith (Australasian Branch), 
Albert Pascal Hall, Frank Robert Coupland Hounsfield, Ahmed 
Mohamed Mostafa, Alan I rederick Walsh. 


Companion.—Miss A. D. Betts. 


Annual General Meeting 


The Annual General Meeting of the Society was held on March j3oth, 1931, 
in the Library of the Society. 

Present :— 

Mr. C. R. Fairey, M.B.E., F.R.Ae.S., President, in the chair. 

Council: Messrs. Barlow, Blackburn, Buchanan, Bulman, Kennedy, 
Lamplugh, Manning, Master of Sempill, Wimperis and Wingfield. 

Ordinary Members: Miss L. Chitty, Messrs. R. E. H. Allen, G. N. 
Ashcroft, R. L. Carter, C. N. Colson, J. F. Cuss, H. Glaser, C. W. 
Lawson, G. Merton, F. A. Norton and B. M. Whitehead. 

Captain J. Laurence Pritchard (Secretary), Miss Jarvis and Miss Todd. 

The notice convening the meeting was read and the Minutes of the last 
General Meeting, having been published in the Journan for December, 1930, 
were taken as read, and signed. 

The President, in opening the mecting, reviewed the year’s activities as 
detailed in the Annual Report of the Council. It had been a year of great 
progress in the matter of membership, lectures and papers read and published, 
in increased circulation of the JourNnaL, and added prestige not only at home 
but in every part of the world. Dealing with the Annual Balance Sheet, the 
President emphasised that, while an actual increase of income over expenditure 
was shown, this had only been made possible by grants which had generously 
been forthcoming, and that it was the aim of the Council, through the Endow- 
ment Fund, to make the Society self-supporting. He asked all members to keep 
the Endowment Fund constantly before them and to help in every possible way, 
either by contributing or by any suggestions or names of those who might be 
approached. 


The President paid tribute to the Daniel Guggenheim Fund for the Promo- 
tion of Aeronautics, the Air Ministry, the Society of British Aircraft Constructors 
and the Society of Motor Manufacturers and Traders, for their generous help 
in enabling the Society to achieve all that it had achieved during the past few 
vears. 

The President concluded his speech by thanking the Council and officers 
and the various Committees for the very hard work they had put in during the 
year. 

As announced in the April JournaL, no election to Council was necessary 
this year, there being the same number of candidates as there were vacancies. 
A full list of the Council for 1931-2 appeared in the April issue. 

Mr. Wingfield proposed, and Mr. Manning seconded, that Messrs. Price, 
Waterhouse and Co. be re-appointed Auditors. The resolution was carried 
unanimously. 

The following alteration to Rule 86 was considered :— 

““ One half of the Council (excluding the President and the Imme- 
diate Past-President if a member of Council) shall retire annually. The 
members who shall retire shall be those longest in office, except as 
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provided in Rule 92. Retiring members of Council who have served 
for two terms in succession (four years) shall not be eligible for re- 
election until the next annual election, when they will be eligible.” 


Major Kennedy move -d that the resolution be deferred for at least five years 
as he considered it would not be in the best interests of the Society to take any 
step which would limit its power to draw upon the help and advice which could 
be given by members of the aeronautical community on the Society’s Council. 
Major Kennedy pointed out that the number of useful people available was bound 
to be small for, at any rate, the next few vears. 

Dr. Merton suggested that the matter might be dealt with by the appoint- 
ment of special people as Vice-Presidents, but it was pointed out that under the 
present rules this would aot be practicable as all the Society’s Vice-Presidents 
must be members of Council. 


Mr. Wingfield pointed out that the main reason for submitting the resolution 
was to facilitate the carrsing out of a decision previously arrived at by the 
Council—that awards should not be made to members of Council. 


The amendment was then put to the meeting and defeated. The oriyinal 
1esclution was then seconded by Flight Lieutenant Allen and carried. 

Colonel the Master of Sempill (Immediate Past-President) proposed a cordial 
vote of thanks to Mr. Fairey for the tremendous amount of enthusiasm he was 
putting in as President of the Society, which he hoped he would be able to 
continue for many years. 

Mr. Fairey, in responding, again laid stress on the importance of the 
Endowment Fund, which must not be confused with the scheme for a new 
building. What he wanted to see in the near future was a sound financial basis 
on which the Society could carry on and increase its normal activities and render 
itself independent of grants which had been so yenerously given hitherto, and 
without which the Society’s present position could never have been achieved. 

The meeting then closed. 


Lectures 
The following Lectures were read before the Society in 1931: 

January 8th.—Mr. A. Gouge, F.R.Ae.S., ‘* Some Aspects in the Design of 
Sea-yoiny Aircraft.’’ 

January 22nd.—Squadron Leader W. R. D. Acland, D.F.C., A.F.C., ‘ Deck 
Klying.”’ 

January 29th.—Herr A. Lippisch, ‘* The Development and Construction of 
Sailplanes and Gliders.’’ 

February 26th.—Captain F. Entwistle, B.Sc., Meteorological Aspects of 
Gliding and Soaring.”’ 

March ra2th.—-Capt. Carl Florman, ‘‘ Night Air Mails.’’ 

March roth.—Dr. W. Hoff, Research Work in the D.V.L.”’ 

April 16th.—Dr. A. H. Davis, Noise.’’ 

April 30th.—Dr. Manfred Curry, ‘* Aerodynamics of Sails.’’ 

May 14th.—Mr. Carl B. Fritsche, A.F.R.Ae.S., ‘6 The Metal-Clad Airship.”’ 

September 16th.—Mr. Glenn Martin, R.Ae.S., the Nineteenth Wilbur 
Wright Memorial Lecture, The Deve nt Aircraft Manufacture.”’ 


October 15th.—Mr. H. Sutton, M.Sc., “The Protection of 
Aircraft Materials.”’ 
October 29th.—Captain A. G. Lamplugh, F.R.Ae.S., M.I.Ae.E., ‘ Accidents 


” 


in Civil Aviation. 
November sth.—Mr. H. B. Irving, B.Sc., A.F.R.Ae.S., and Mr. A. V. 


” 


Stephens, B.A., ‘‘ Safety in Spinning. 
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November oth.—Captain W. J. McDonough, ‘‘ The Aeroplane as an Aid 
to Mineral Exploration ’’ and ‘‘ The Operation of Aircraft in Sub-Zero 
Temperatures.”’ 

November 1toth.—Mr. H. Constant, A.F.R.Ae.S., Aircraft Vibration.’’ 

December 3rd.—Mr. S. Scott-Hall, M.Sc., D.1I.C., A.F.R.Ae.S., ‘* Wheel 
Brakes and Undercarriayes.’’ 

December 1oth.—Mr. W. S. Farren, M.B.E., M.A., F.R.Ae.S., M.I.Ac.E., 
Air Flow.”’ 

December 17th.—Dr. G. V. Lachmann, A.I.R.Ae.S., Control Beyond the 
Stall.”’ 


The following is a list of the principal lectures before the Branches : 

January 2nd.—-Hull and Leeds Branch, Evaporative Cooling of Aero 
Engines,’’ by Mr. J. E. Ellor. 

January 8th.—Yeovil Branch, Aircraft’ Production Methods in America,”’ 
by Mr. RK. A. Bruce, F.R.Ae.S. 

January 8th.—-Gloucester and Cheltenham Branch, ‘‘ Boat and Float Sea- 
planes,’’ by Mr. V. S. Gaunt, A.M.I.Ac.E. 

January 15th.—Gloucester and Cheltenham Branch, ‘‘ Rigging and Assem- 
bly of Acroplanes,’’? by Mr. Vick. 

January 16th.— Manchester Branch, ‘* The Practical Lubrication of Aircraft 
Enyines,’? by Messrs. Shell Mex. Ltd. 

January 22nd.— Yeovil Branch, ‘‘ Model Aecroplanes,’’? by Mr. W. Rigby. 

January 26th.—Oxford Branch, Gliding and Soaring,’’? by Colonel the 
Master of Sempill, A.F.C., F.R.Ae.S. 

January 22nd.—Gloucester and Cheltenham Branch, ‘‘ Controls, Faults and 
Diaynosis,’’ by Mr. W. G. Gibson, A.R.Ae.S. 1. 

January 29gth.—Yeovil Branch, Machining and Working of Stainless 
Stecl,’? by Mr. R. Waddell. 

January 29th.—-Gloucester and Cheltenham Branch, ‘* Defects and Deteriora- 
tion,’? by Mr. Gibson. 

January 30th.—Hull and Leeds Branch, ‘‘ Gliding and Soaring,’’ by Colonel 
the Master of Sempill, A.F.C., F.R.Ae.S. 

February 3rd.—Manchester Branch, The Evaporative Cooling of Aero 
Engines,’’ by Mr. J. E. Ellor. 

February 5th.—Bristol Branch, American and Canadian Aviation,’’ by 
Capt. J. Laurence Pritchard, Hon.F.R.Ae.S. 

February 5th.--Gloucester and Cheltenham Branch, ‘ The Higit Tension 
Magneto,”? by Mr. N. Schobel, 

February 5th.-Yeovil Branch, Westland Wapiti Australia,’’ by 
Squadron Leader C. T. Anderson, 

February rath.—-Gloucester and Cheltenham Branch, ‘ Heat-Treatment of 
Steel,”’ by Mr. A. L. Williams, B.Sc., A.M.I.Mech.E. 

February r2th.—Yeovil Branch, Spinning,’’ by Mr. S. Scott-Hall, M.Se., 

Kebruary 1oth.—Yeovil Branch, Lay-out and Equipment of Service Air- 
craft,’’ by Squadron Leader R. B. Sorley, D.S.C., 

February 24th.--Manchester Branch, Machine Tools,’’ by Messrs. Alfred 
Herbert, Ltd. 

February 26th.—Gloucester and Cheltenham Branch, ‘‘ Motor Fuels and 
Modern Methods of Testing,’’ by Mr. H. C. Tett, B.Sc., D.I.C., of 
the Anglo-American Oil Co., Ltd. 

February 26th.—-Yeovil Branch, Latest Aircraft Instrument Developments, ”’ 
by Major C. J. Stewart, O.B.E., F.R.Ae.S. 

Kebruary 27th.--Hull and Leeds Branch, “* Aireraft Light Alloys,’? by Mr. 
H. Sutton, M.Sc.; A.F.R.Ae.S. 


| 
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March 5th.—Gloucester and Cheltenham Branch, Inspection of “Timber,” 
by Mr. G. G. Smith. 

March 12th.—Yeovil Branch, ‘‘ Metals,’? by Mr. W. K. Norton, A.I.D. 

March 1t2th.—Gloucester and Cheltenham Branch, ‘‘ Testing of Aero Engines 
and their Components,’’? by Mr. W. Densham, A.M.I.Ac.E. 

March 1oth.— Gloucester and Cheltenham Branch, ‘* Care and Maintenance 
of Water-Cooled Enyines,’’ by Mr. Kier Smith, of Messrs. Napier and 
Son, Ltd. 

March 26th.—Gloucester and Cheltenham Branch, Mechanical Testing: of 
Aircraft Materials,’’? by Mr. L. Nethercott, A.R.Ae.S.1. 

March 27th.—-Hull and Leeds Branch, ‘* The Flying of High-Speed Sea- 
planes,”’? by Squadron Leader A. H. Orlebar, A.F.C. 

April oth.—-Gloucester and Cheltenham Branch, Manufacture of Steel 

: Tubes,’’ by Mr. W. W. Hackett, J.P., M.I.Aec.E., of Messrs. Accles 
and Pollock, Ltd. 

April 13th.--Coventry Branch, Helicopters,’? by Captain R. N. Liptrot, 
A.F.R.Ae.S., M.1.Ae.E. 

April 16th.—-Gloucester and Cheltenham Branch, ‘ Stainless Steels,’? by Mr. 
J. Hopceroft, of Messrs, Thos. birth and Sons, Ltd. 

April 27th. —Coventry Branch, Streamlines in Air and Water,’’ by Mr. 
W: S. Farren, M.B.E., F.R.Ac.S., M.I.Ae.E. 

May 4th.-Oxford Branch, Early Flying Experiences,’’ by Lieut.-Colonel 
J. T. C. Moore-Brabazon, M.C., F.R.Ae.S., M.I.Aec.E., M.P. 

October rst.--Gloucester and Cheltenham) Branch, ‘ Recent) Developments 
in Aircraft Enginecring,’’ by Major T. M. Barlow, M.Sc., F.R.Ac.S. 
October &th.—Gloucester and Cheltenham Branch, Lecture by Dr. L. 

Aitchison, 

October 20th.—Bristol Branch, Soaring Ilight: Its Funetion in Aviation,” 
by Mr. FE. C. Gordon England, A..F. R.Ae.S. 

October 22nd.—Gloucester and Cheltenham Branch, ‘* Nickel and its Alloys,’ 
by a representative of the Mond Nickel Co. 

October 29th.--Yeovil Branch, ‘* The Petter Atomic Diesel Engine,’? by Mr. 
Hl. Sammons, Chief Engineer, Messrs. Petters, Ltd. j 
November 5th.--Yeovil Branch, ** Plating Processes,’? by Mr. W. Merry, of 

W. Canning and Co., Ltd. 

November t2th.--Yeovil Branch, Jupiter Aero Engines,’? by Mr. W. 
Densham, A.M.1.Ae.E. 

November 17th. Bristol Branch, High-Speed Aircraft,’? by Major J. S. 
Buchanan, O.B.E., F.R.Ae.S. 

November roth.-Yeovil Branch, Model Aireraft,’? by Mr. W. McDermott. 

November roth. Gloucester and Cheltenham Branch, Lecture by Squadron 
Leader A. H. Orlebar, A.F.C. 

November 20th. Hull and Leeds Branch, Speed in Aviation and What it 
Means,” by Lieut.-Colonel W. Lockwood Marsh, O.B.E., M.A., LL.B, 
I.R.Ae.S. 

November 26th..—Yeovil Branch, ‘* The Use of Magnesium Alloy and Elek- 
tron on Aircraft,’? by Mr. E. Voss. 

December 3rd. —Gloucester and Cheltenham Branch, The Autogiro,’? bv 
a representative of the Cierva Autogiro Co. 

December 4th.—Yeovil Branch, Air Photography; its Developments and 
Applications,”’ by Flight Lieut. A. J. flhott, 

December 4th.--Bristol Branch, Aeronautical Research Development,’’ by 
Mr. E. F. Relf, F.R.Ae.S. 

December soth..-Yeovil Branch, ‘* The Gliding Movement in England and 
Germany,’’? by Mr. J. Ashwell-Cooke, Chairman of the London 


’ 


Gliding Club. 
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December tith.—Hull and Leeds Branch, ‘‘ Tests of Aircraft Structures and 
Components,’’ by Mr. I. J. Gerard, M.Sc., A.F.R.Ae.S, 

December 17th.—-Yeovil Branch, ‘‘ Twelve Years’ Progress in Commercial 
Aviation,’’ by Capt. G. P. Olley. 


Students’ Section 


The following lectures were read before the Students’ Section during the 
year: 

Kebruary 1oth.—‘* Compressibility Effects in High-Speed Air Flow,’’? by Mr. 
S. G. Hooker. (Awarded the Pilcher Memorial Prize.) 

February sith (Joint Meeting with City and Guilds Engineering Society). 
Streamlining,’’ by Professor L. Bairstow, F.R.S., F.R.Ae.S. 

March 3rd.—‘* The Contribution of the Glider to Aerodynamics,’? by Mr. 
W. S. Coleman. : 

March 1oth.—‘t Seaplane Floats,’? by Mr. R. C. Passmore. 

April 28th.--‘* Some Notes on Modern Problems in Rigid Airship Design,’ 
by Mr. E. Wieser, B.Sc., D.I.C. 

November 17th.—Inaugural Address by Professor L. Bairstow, F.R.S., 
I. R.Ae.S., on Applications of Aeronautical Research.’’ 


School Lectures 


During the year the Public Schools were approached with the suggestion that 
members of the Society should deliver lectures before them. The response to 
the Council’s suggestion was sufficiently great to warrant a special series of slides 
being prepared, with full notes on them, so that prospective lecturers would have 
the minimum amount of work to do in preparing the lecture. 

A number of members of the Society at once signified their willingness to 
deliver a lecture before one of the Public Schools, and the Council will be glad 
to hear from any member who would lecture to a school in his neighbourhood 
or to his old school. The Council feel it is of great importance that the oppor- 
tunity of rousing interest in the air among those who are bound to have a great 
influence during the next few years should be seized upon. 

The following lectures have been arranged for and others are under 
consideration : 

October 1oth.—-Ipswich School. Mr. W. O. Manning, IF. R.Ae.S. 

October 23rd.—Merchant Taylors’ School. Mr, C. R. Fairey, M.B.E., 

F.R.Ae.S. 
October 30th.—Eton College. Colonel the Master of Sempill, A.F.C., 
F.R.Ae.S. 

November ath.—-Radley College. Major D. H. Kennedy, O.B.E., Ae.S. 

November 12th.—City of London School. Major D. Hl. Kennedy. 

November 13th.--University College School. W. Manning, 


F.R.Ae.S 
November 14th.—Mill Hill School. Captain A. G. Lamplugh, F.R.Ae.S., 
M.I.Ae.E 


November 17th.--Wrekin College. Major T. M. Barlow, M.Sc., I’. R.Ac.S. 

November 18th.—Kiny Edward’s School, Birmingham. Mr. R. Reynolds. 

November 21st.-—Clifton College. Professor A. J. Sutton Pippard, M.B.E., 
I).Sc., M.Inst.C.E., F.R.Ae.S. 

November 23rd.—-Birkenhead School. Captain J. Laurence Pritchard, 
Hon.F.R.Ae.S. 

November 24th.—-Blackpool High School. Captain J. Laurence Pritchard, 

November 24th.—-Haberdasher Aske’s Hampstead School. J. H. Edge, 
Comp.R.Ae.S.1. 
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November 25th.—Westminster School. Mr. C. R. Fairey. 

November 25th.—Bristol] Grammar School. Professor A. J. Sutton Pippard. 

November 26th.—Bedford School. Major G. P.  Bulman, O.B.E., 
Ae.S. 

November 27th.—Haberdasher Aske’s School, New Cross. Mr. M. L. 
Bramson, F.R.Ae.S., M.I.Ae.E. 

December 1st.—Tonbridge School. Mr. J. E. Hodgson. 

December 4th.—Hurstpierpoint College. Captain J. Laurence Pritchard. 

December 8th.—Beaumont College, Windsor. Major T. M. Barlow. 

December toth.—Imperial Service College, Windsor. Major T. M. Barlow. 

December 15th.—Borough Polytechnic Engineering Society. Mr. D. Ha; 
Surgeoner. 


Wilbur Wright Memorial Lecture 


With the concurrence of Mr. Orville Wright and Mr. Griffith Brewer 
(Trustees of the Wilbur Wright Memorial Lecture Fund), the Council postponed 
the reading of the Wilbur Wright Memorial Lecture to Wednesday, September 
16th, 1931. The date chosen was in the week following the Schneider Trophy 
Race, so that as many as possible of the distinguished visitors to this country 
should have an opportunity of meeting members of the Royal Aeronautical Society. 

The lecture was given by Mr. Glenn Martin, the well-known American pioneer 
and aircraft constructor, on ‘‘ The Development of Aircraft Manufacturing.”’ 

The lecture was preceded by a Council dinner and afterwards there was a 
reception and Conversazione. 

The lecture was published in the Journal for October together with a list of 
those present at the Council dinner and Conversazione. 


Endowment Fund Appeal 


At Christmas, 1930, an appeal was circulated to all members for the Endow- 
ment Fund of the Royal Aeronautical Society. The whole of the heavy expenses 
of this appeal has been borne by the President, Mr. C. R. Fairey. Without the 
generous help Mr. Fairey immediately offered when the question of the appeal 
came before the Council for consideration, it would not have been possible to 
make it in the form it has been made, despite the urgency of raising the Endow- 
ment Fund. The Council wish to impress upon all the members of the Society 
that, to quote from the appeal, ‘‘ the real value of the Society’s work must 
always depend on the energy, the loyalty and the mutual co-operation of its 
officers and members.”’ 


Every member can help, not only by contributing within his or her means 
to place the Society on a satisfactory financial footing, but by drawing the atten- 
tion of all, who may not be members of the Society but who are interested in 
the cause of aviation, to the appeal and to the work which the Society is doing. 


A society which has numbered among its members such well-known pioneers 
as James Glaisher, F. M. Wenham, John Stringfellow, Horatio Phillips, Percy 
S. Pilcher and Otto Lillienthal, must progress. 

In the list of Honorary Fellows appears the name of Patrick T. Alexander, 
who has given so much to aviation. In the list appear also two names, Dr. 
Ik. W. Lanchester and Professor L. Prandtl, to whom aviation of to-day owes 
its very foundation stone, in the Lanchester-Prandtl theory. To quote from the 
President’s address on the delivery of the Wilbur Wright Memorial Lecture, 
May, 27th, 1926, ‘‘ No prophet is honoured in his own country, and we may 
well be ashamed that British scientists did not follow up Dr. Lanchester’s work 
with vigour and appreciation. Joukowski and Prandtl, however, made full use 
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of his work. Prandtl began in 1910 and by the end of the war had stabilised 
Lanchester’s vortex theory by practical experiment.’’ It was on this day that 
Dr. Lanchester was awarded the Gold Medal of the Society, the highest honour 
in the world which is awarded for accomplishment in aeronautical science. 

To-day the leaders in every branch of aviation are members of the Society, 
and it is safe to say that whatever progress is being made, scientific, industria! 
or otherwise, is due in a very large measure to those who are members of the 
oldest aeronautical society. 

Greater progress, however, would be made, if the Council had at their 
disposal a secure income which would enable them to legislate ahead for the 
obtaining and printing of information, and for carrying out other schemes for 
which there has been a crying need for some years. It is for these purposes, 
as well as for those outlined in the appeal, that every possible help which can be 
given shou'd be given now 

On the 25th of November, 1931, the Endowment I*und reached a total of 
41,922 8s, 1d. 

The following are additional subscriptions to those which have already been 
acknowledged in the Journal for March, p. 248 :°—- 


th 
Qa 


Already acknowledged ... 4 

Oliver Thorneycroft, Esq., O. B. E. 6 
Rubery, Owen and Co. 10 10 
Woods, Sons and Co. 
James C. Nicklin, Ltd. 5 0 Oo 
Londen Label Co.. Ltd. 
The International Zeppelin Transport Corporation 255-0: 
E. V. Dolby, Esq., Comp., R.Ae.S.I. 30 
Farmer 7. and Co. asi 10 10 © 
F./O. L. T. Pankhurst, A.M.1. Ac. E. 010 0 
Osborne, and Co., J.td. 


Wing Cmdr. Blackburn, A: A. F. R. Ac. 
Capt. H. Jackson (Founder Member) 

T. Esq., Comp., R.Ae.S.I. 
M. W. Wood, Esq., ‘4.F.R.Ae.S. 
Norman B. Scott, Esq., Stud., R.Ae.S.!. 


5 


10 0 
Messrs. C. Lindley and Co., Ltd. 
R. A. Chalmers, Esq. ... 10 10 O 
KF. R. B. King, Esq., Stud., R.Ae.S.1. t 
The British Gliding Association 10 0 oO 
Fit.-Lt. R. A. Seaton, A.F.R.Ae.S. io 
Callender’s Cable and Construction Co., Lid. 10 10 0 
The Surrey Gliding Club 
A. G. Hazeli, Esq. 
The Technological Institute of Great. ‘Britain 
Messrs. Gale and Polden. Ltd. 25 0 oO 
H. B. Irving, Esa., A.F.R.Ae.S. i 1 © 
W. Broadbent, Esq. 5.0: <0 
British Gliding Association 119 oO 
J. G. Woollard, Esq., A.R.Ae. 
Guild of Air Pilots and Navigators ©. 
C. E. Gake, Eeq., A.B. Ae.S.1. ... 010 0 


£512 3 0 


6 
“ 
oO 
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Awards 
The following awards were made for the year 1931: 


Simms Gold Medal.—To Dr. A. H. Davis for his paper on Noise.’’ 

Taylor Gold Medal.—TYo Squadron Leader W. R. Acland, D.I.C., 
A.F.C., for his paper on ‘ Deck Flying.’’ 

Silver Medal.—To Mr. H. C. H. Townend, B.Sc.(Eng.), A.F.R.Ae.S., 
for his work on the Townend Ring. 

R.38 Memorial Prize.—Between Professor R. V. Southwell, M.A., 
F.R.S., F.R.Ae.S., and Miss L. Chitty, A.F.R.Ae.S., for their 
paper on ‘* Some Problems of Primary Stress Determination in 
Airship Hulls ’?; and Mr. W. G. Bird, M.A., A.FF.R.Ae.S., for his 
paper on “ The Influence of Atmospheric Humidity and = other 
actors upon the Static Lift of Airships.’’ 

Busk Memorial Prize.—Vo Mr, A. Gouge, F.R.Ae.S., for his paper on 
“Some Problems in the Design of Sea-going Aircraft.’’ 

Pilcher Memorial Prize.—-Yo Mr. G. Hooker for his paper on The 
Compressibility Effects in High-Speed Airflow.”’ 

Memorial Prize.—or the half-vear ended June, 1931, to Aircraft 
Apprentice S. G. Taylor, who obtained highest marks in the General 
Studies Paper in the ** Passing Out’? Examination, 


Promotions and Honours 


The following promotions of members were announced on January tst: 
Air Vice-Marshal to be Air Marshal: Sir) Robert Brooke-Popham, 
10.5:0., 


Air Commodore to be Air Vice-Marshal: Felton Vesey Holt, C.M.G., 


Kiving Officers to be Flight Lieutenants : 
William George Kentfield, A.M.I.Ae.E. 
Archibald Henry Harrison, D.$.M., A.M.1.Ae.E. 
The foilowing has received the Order of the British Empire : 
R. S. Capon, B.A., Ik. R-Ae.S., Superintendent of Scientific Research, 
Royal Aircraft: Establishment. 


The following members of the Society were returned to Parliament in the 
General Election : 


Licut.-Colonel J. T. C. Moore-Brabazon, M.C., F.R.Ae.S., Vice-President 
Mr. A. E. L. Chorlton, C.B.E., M.Inst.C.E., M.I.Mech.E., F.R.Ae.S. 
Mr. O. E. Simmonds, F.R.Ae.S., M.I.Ae.E., M.A. 


College of Acronautical Engineering 

Mr: C. R. Fairey, M.B.E., has joined the Advisory Council of the College 
of Aeronautical Engineering, Chelsea, in his capacity of President of the Society. 
B.E.S.A. Committee on Fans 

Mr. McKinnon Wood has been appointed the Society’s representative to the 


B.E.S.A. Committee on Fans. 


Czechoslovakian Acro Exhibition 


Colonel the Master of Sempill has been appointed the Society’s representa- 
tive at the Czechoslovakian Aero Exhibition to be held in September-October, 
1932. 
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Housing Scheme 

Major D, H. Kennedy, O.B.E., F.R.Ae.S., was appointed the Society’s 
delegate to a mecting of various engineering and technical societies, to discuss 
a general engineering building. 


British Association 

Mr. H. KE. Wimperis, C.B.E., F.R.Ae.S., Vice-President, was appointed 
the Society’s delegate for the Centenary Meeting of the British Association in 
September, 1931. 


British Gliding Association 


The Council have appointed the Past-President, Colonel the Master of 
Sempill, to act as their representative on the Council of the British Gliding 
Association for a further vear. 


Gifts of Photographs, Slides, Etc. 

The Council wish gratefully to acknowledge the following :— 

Krom Messrs. Trost Brothers, 47 photographs for the Society’s collection, 
and a number of slides. 

Krom Mr. ©. R. Catesby, a very full collection of postcards and photographs 
of pilots and aircraft, covering the period 1912-1916. 

From Mr. V,. S. Gaunt, 53 slides of aircraft. 

Krom Captain R. O. King, a copy of the group photograph of members of 
the Society. 


Krom Captain Ik. L. M. Boothby, several albums containing a large and 
valuable collection of early airship and other photographs. 


Donations to the Library 

The Council gratefully acknowledge the following gifts to the Library : 

Bequeathed by the Jate Mr. Herbert Lloyd, an early French aeronautical 
engraving, a number of back issues of the Society’s Journal and other carly aero- 
nautical publications, and a relic of the last glider of the late Perey Pilcher, 

Krom Mr. E. G. Walker, several bound volumes of the Society’s Journal, 
bound volumes of the Reports of the Advisory Committee for Aeronautics of 
Great Britain and the National Advisory Cominittee for Aeronautics, U.S.A., and 
a copy of the International Air Congress Report, 1923. 

From Dr. Ing. Ph, Theodorides, Associate Iellow, Papers on Aeronautics, 
1927-30, published in Athens, and a Paper on the Scientific and Technical Bases 
and Progress of Aeronautics, published in Athens. 

Krom Mr. G. Tilghman Richards, a collection of private stress calculations 
of the War Period—a collection of great historical interest. 

Krom Messrs. Trost Brothers, a number of interesting old German books 
and a number of aeronautical Press cuttings for 1925. 


Krom Sir Robert Hadfield, copies of two of his papers, ‘* A’ Research ov 
Faraday’s ‘ Steel and Alloys’ and Notes on a Research regarding Faraday’s 
* Steel and Alloys.’ ”’ 

From Colonel N. Belaiew, C.B., M.1.Ac.E., an old French coloured print, 
‘* Moyen infaillible d’enlever Jes Ballons.’ 


’ 
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The Council gratefully acknowledge gifts of back numbers of the Society’s 
Journal from the following :— 
Dr. E. G. Richardson. 
Mr. M. H. Volk. 
Mr. G. A. T. Stenning (and various other publications). 
Mr. KF. Walsh (and various other publications). 
Mr. W. G. Gould. 
Mr. H. R. Gillman. 
Mr. T. B. Ringwood. 
Mr. G. F. Rayner (and copies of 
Mrs. Fullerton. 
Mr. E. A. Skinner. 
Mr F. R. B. King. 


Aeronautics ’’), 


Contributions to the Journal 


In response to inquiries from a number of members the Council will always be 
glad to consider contributions on any subject dealing with aeronautics or any 
of its allied subjects. The Council would like to impress upon all members that 
they should look upon the Journal as the proper place of publication of any 
original work which they may have done. The Journal circulates all over the 
world and is recognised to be the most authoritative publication of its kind now 
printed. 


By supporting the Journal in this way members will make the Journal still 
more influential and will enable it to increase its already wide circulation, and 
in this way directly benefit the Society as a whole. 


Membership Badges 


For those members of the Society who wish to have them, 2 badge has beea 
prepared. The badge shows the svmhols of the Society, the peregrine and 
balloon, in finely chased gilt on a blue enamel background, surrounded by a royal 
blue border on which appears the lettering ‘‘ The Royal Aeronautical Society, 
1866.’" The badges have been hand made with the greatest care so that they 
will always retain their original appearance, and it is hoped that members will 
wear them on all suitable occasions. The price is 5/- or 5/3 post free. 


Corrections 


The following corrections should be made in the paper on ‘‘ The Metalclad 
Airship,’’? by Mr. Carl B. Fritsche :— 


Page 859, line 35, should read: 8.20lbs. per sq. ft. or 1.57in. H,O. 
Page 860, line 30, should read: 
P (6,640,000 x 2)/(3.14 x 66*) = 14.7 Ibs./sq. ft. =2.82in. H,O. 


In the paper by Mr. H. C. H. Townend the following corrections should 
be made :— 


Footnote, p. 711, should read in full ‘‘ National Physical Laboratory, 
Aerodynamics Department. Reprinted from R. & M. 1394 by kind 
permission of the Aeronautical Research Committee.’’ 

p- 713, line 8, for slot read slat; line 27, for closed read close. 

p. 714, line 30, for 114in. read robin. 

The title under Fig. 3 should read *‘ Mean velocity of slot air resolved 
normal to arc x=0.02" shown -| 

Fig. 12, Table 5 (a), etc., should read Table II (a), etc. 
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In the correspondence from F./O. F. Whittle, which appeared in the March 
Journal, Figs. 1 and 3, on pages 261-262, should be transposed. 
On page 1057, line 3, for 
comes.”’ 
Page 1064, line 15, for ‘‘ r.p.m. are well above the normal ”’ read ‘ r.p.m. 
are well below the normal.’’ 
Page 1070, below Table 6a (line 9) for 


oe 


with which they come ’’ read ‘‘ with which it 


ae 


ae 


232"abs.” read 323°abs.”’ 


In the paper by W. G, Bird :— 

Page 980, line 44, ‘‘ equation (vii) ’? should read ‘‘ equation (vi).’’ 

Page 986, line 32, ‘‘ equation (xv) ’’? should read ‘* equation (xiv).”’ 

Page 989, line 51, ‘‘ feet ’’ should read ‘‘ metres.”’ 

Page 995, line 44, ‘‘ 1.00056 ’’ should read ‘* 1.0056.”’ 

Page 997, lines 9, 20 and 21, 

K’ for-helium= K (1 —.54 
for hydrogen = K! (1 + 
for helium= A! (14.54 

Page 1002, line 18, for ‘‘ then ’’ read ‘‘ these.’’ 

Page 1002, line 42, the expression for ‘* Gross lift of airship ’’ is ‘* [ (constant) 
x (pressure of air in mb.) x {percentage humidity factor)/(temperature of 
air in ©A.)x 10°|¥ X% (gas volume in millions of cubic feet) x (percentage 
fulness) x (percentage dry purity) tons.’’ 

Page 1004, line 18, for ‘* water ’’ read ‘‘ mercury.”’ 

Page tor2, line 16, for equation (xxxiii) (b) ’’ read ‘* equation (xxxiv).”’ 

Page 1020, line 29, ‘* 5.256’ should read ‘‘ 4.256.”’ 

Page 1024, line 20, ‘‘ p=2TR ”’ should read p=2T/R.’’ 

Page 1031, line 6, y=rsinacos should be y=r sin a sin 

Page 1037, lines 25, 26, 37, 39. 42. 44, and page 1038, lines 4, 5 and 9, 


— 


‘(T—t/T) should read (7 4-t/T).”’ 


‘ 


Obituaries 
The Council have to record with deep regret the deaths of many of its 
members during the year, and to express their deep sympathy with their relatives. 
WILLIAM GEORGE STEVEN, Student. , 
William George Steven, a student of the Society, was a L.A.C. at 
Halton and joined the Society in July, 1930. Born on the 29th September, 1911, 
he had shown himself to be a most capable mechanic, and had obtained very 
high marks in the Halton examination. He was one of the crew of the flying 
boat disaster at Batten Bay, Plymouth, on February 3rd, 1931. 


BEAUMARIS WoopWarpb. 


Beaumaris Woodward was for many years Honorary Solicitor to the 
Society. Mr. Woodward was elected a member of the Society at the Council 
meeting held on February 2oth, 1911, and almost immediately it was recognised 
that in its new member the Society had someone of great energy and foresight. 
In October, 1911, Mr. Woodward was elected Honorary Solicitor to the Society 
and began immediately to draft up the Articles of Association for Aerial Science, 
Ltd. It was due to Mr. Woodward's far-sighted policy at that time that the 
Society was placed on a firm basis, and the Council feel that every member 
owes to him a deep debt of gratitude for work undertaken at a time when there . 
appeared no real incentive for it to be undertaken. Tor nearly twenty years 
the advice of Mr. Woodward on all legal matters was very freely placed at the 
disposal of the Council, and during those years Mr. Woodward gave up much 
valuable time to straightening out, voluntarily, legal matters that came up for 
consideration. 
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Some two years ago Mr. Woodward was stricken with an illness which pre- 
vented him from taking an active part in the meetings of the Council, but up 
to the day of his death he took a keen interest in the Society’s activities, and on 
many occasions expressed his deep regret that he was unable to attend the 
Society’s functions. The Society, indeed, was his hobby and one which he 
rode with an enthusiasm tempered by a solid sense of values which commanded 
a respect for any views he put forward. 

Beaumaris Woodward was born at Plumpton Rectory, Sussex, July 11th, 
1855, the son of the Rev. William Woodward, whose ancestors had held the 
living in unbroken succession from the year 1600. After leaving Felstead he 
was articled to his brother-in-law to be trained as a solicitor, and on completing 
his articles spent some time in Canada and New York. In 1890 he began practice 
as a solicitor in the City of London. 

Although in his 60th year at the outbreak of War he at once joined the Old 
Boys’ Corps. The heavy physical work involved proved too much for him and 
he resumed his work as a solicitor, taking up a position in an office so that 
younger men could be released. In September, 1928, his health failed, and 
from that time until his death on June 14th, 1931, he was a complete invalid. 
Mr. Woodward leaves a widow and one daughter. 


CuARLES RumMNEY Samson, Associate Fellow, 
1883—1931. 


Air Commodore Charles Rumney Samson, C.M.G., D.S.O., A.F.C., Associate 
Fellow, died suddenly on February 5th, 1931. 

He was born at Cheetham, Lancashire, and entered the Royal Navy in 1898, 
serving in the Somaliland Operations of 1903-4 and the Operations in the Persian 
Gulf in 1909-10. In 1911, when Mr. (now Sir Francis) Frank McClean offered 
to provide facilities to naval officers who wished to fly, Samson was one of the 
four officers chosen by the Admiralty to take a course at Eastchurch. 

From the beginning Samson showed the keenness in the air he had shown 
at sea. He took the Royal Acro Club’s certificate in April, 1911, and in the 
October of that year was successful in persuading the Admiralty to form a flying 
school at Eastchurch. Shortly afterwards he made a flight from the deck of 
H.M.S. Africa, the first of its kind in Europe. In those early days Samson had 
the vision that aircraft would be the dominating weapon of war of the future. 

In rg1t-12 he was a member of the Technical Sub-Committee which prepared 
a scheme for the formation of the Royal Flying Corps, and early in 1g12 he 
took over the new Naval Flying School at Eastchurch, where he carried out 
some of the earliest experiments with bomb dropping and wireless. He was in 
command of the Naval Air Unit which flew to Ostend on August roth, 1914, and 
under his command the flight carried out reconnaissance flights and made the 
first night-flyving of the War. The story of the Eastchurch Squadron and its 
adventures, before it was withdrawn from Dunkirk in 1915, is told in Samson’s 
book, ‘* Flight and Fights.’’ For his work with the squadron he was promoted 
to Commander by the Admiralty, received the D.S.O., the Croix de Guerre and 
was made a Chevalier of the Legion of Honour. 

In March, 1915, Samson was placed in command of No. 3 wing and took 
part in the Dardanelles adventure. Following the end of the Gallipoli cam- 
paign, he took command of the converted Isle of Man packet boat, H.M. Aircraft 
Carrier Ben-my-chree, from April, 1916-June, 1917. The ship was destroyed by 
Turkish gunfire in the harbour of Castellorizo, and Samson was appointed to the 
command of the Raven II, and scoured the Indian Ocean with seaplanes in search 
of submarines. For his work he was awarded a bar to his D.S.O. 

In November, 1917, Samson took over the command of the Naval Air Station 
at Great Yarmouth, and in October, 1918, that of the group at Felixstowe, and 
in January, 1916, he received the Air Force Cross for his experimental work in 
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flying aircraft from lighters towed behind destrovers. A Wing Commander on 
the formation of the R.A.F., he was promoted a Group Captain in August, 1919, 
and Air Commodore in January, 1921. Immediately following the War he was 
Chief Staff Officer at Headquarters, Coastal Area, and in 1921 took over the 
command of the R.A.F. in the Mediterranean. In 1926 he commanded the service 
flight of Vickers Victorias which flew from Heliopolis to Aden and back, and 
in 1927 the service flight of Fairey III F.’s from Cairo to Cape Town and back. 
In the August of that year he was placed on the half-pay list, and in November, 
192y, on the retired list. 

With the retirement of Air Commodore Samson the Royal Air Force lost 
one of its most adventurous spirits. In the flying game from the very beginning 
he became a leader. No enterprise was so hazardous, no adventure so uncer- 
tain in its end, but Samson was in it as its leader. He was essentially a great 
leader in the older sense, but he was too impatient when it came to the organisa- 
tion and administration which is necessary in the higher ranks of the fighting 
forces. But for that impatience Air Commodore C. R. Samson would have had 
open to him the highest rank in the Royal Air Force, for in many ways he was 
a genius and far-sighted, and had an energy, a will to conquer difficulties—as 
shown by his many improvisations before and during the War—which would 
have been of the utmost value. 

To Charles Rumney Samson the Royal Air Force owes much, and not the 
ieast that he embodied that spirit of adventure without which the Royal Air 
Force cannot exist. 


Epmonp F. B. Bourne, Companion. 


Edmond F. B. Bourne, who died at Parkstone, Dorset, on June 19th, 1931, 
at the age of 66, had been a Companion of the Society since 1918. 


Provessor Barr, Fellow. 

Professor Barr, who was elected a Fellow of the Society in 1919, died on 
August 5th, 1931, in his 76th year, He was the Emeritus Professor of Civil 
Engineering and Mechanics at Glasgow University and took a lively interest in 
aviation. He was the first President of the Scottish Branch of the Royal Aero- 
nautical Society. 

Lioyp Smers, Associate Member. 

William Lloyd Shiers died on August 1931, at Johannesburg, as the 
result of an accident, at the early age of 27. He was a very keen member, a 
member of the Johannesburg Light Plane Club and kept in close touch with the 
Society, constantly doing all he could to draw the attention of potential members 
in South Africa to the Society. 


Masor J. C. B. Companion. 
Major Firth, who died at Blyth, Nottinghamshire, at the early age of 37, 
was keenly interested in aviation, and by his death aeronautics and the Society 
lost one of their most enthusiastic supporters. 


Lerauton AnGaus, Companion. 

Leighton Angus was born in New South Wales, Australia, in 1go5, and 
came to England in rg1t to the Priory, Malvern, and afterwards to Malvern 
College. Afterwards he took a course in aeronautics at the London Universit; 
and devoted the whole of his time and energy to the study of aeroplane design 
and construction. He decided to build a smal! experimental aeroplane to demon- 


strate a method of construction he had developed. The machine was built at 
Hamble, Southampton, and he was afterwards killed at Hanworth, on March 
21st, while making an experimental flight. 

Leighton Angus was one of those rare enthusiastic spirits whose death is a 
real loss to aviation, 
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Endowment Fund Appeal 


At Christmas, 1930, an appeal was circulated to all members for the Endow- 
ment Fund of the Royal Aeronautical Society. The whole of the heavy expenses. 
of this appeal has been borne by the President, Mr. C. R. Fairey. Without the 
generous help Mr. Fairey immediately offered when the question of the appeal 
came before the Council for consideration, it would not have been possible to 
make it in the form it has been made, despite the urgency of raising the Endow- 
ment Fund. The Council wish to impress upon all the members of the Society 
that, to quote from the appeal, *‘ the real value of the Society’s work must 
always depend on the energy, the loyalty and the mutual co-operation of its. 
officers and members.’’ 


Every member can help, not only by contributing within his or her means 
to place the Society on a satisfactory financial footing, but by drawing the atten- 
tion of all, who may not be members of the Society but who are interested in 
the cause of aviation, to the appeal and to the work which the Society is doing. 


A society which has numbered among its members such well-known pioneers. 
as James Glaisher, F. M. Wenham, John Stringfellow, Horatio Phillips, Percy 
S. Pilcher and Otto Lillienthal, must progress. 


In the list of Honorary Fellows appears the name of Patrick T. Alexander, 
who has given so much to aviation. In the list appear also two names, Dr. 
F. W. Lanchester and Professor L. Prandtl, to whom aviation of to-day owes. 
its very foundation stone, in the Lanchester-Prandtl theory. To quote from the 
President’s address on the delivery of the Wilbur Wright Memorial Lecture, 
May, 27th, 1926, ‘‘ No prophet is honoured in his own country, and we may 
well be ashamed that British scientists did not follow up Dr. Lanchester’s work 
with vigour and appreciation. Joukowski and Prandtl, however, made full use 
of his work. Prandtl began in 1910 and by the end of the war had stabilised 
Lanchester’s vortex theory by practical experiment.’’ It was on this day that 
Dr. Lanchester was awarded the Gold Medal of the Society, the highest honour 
in the world which is awarded for accomplishment in aeronautical science. 

To-day the leaders in every branch of aviation are members of the Society, 
and it is safe to say that whatever progress is being made, scientific, industrial 
or otherwise, is due in a very large measure to those who are members of the 
oldest aeronautical society. 

Greater progress, however, would be made, if the Council had at their 
disposal a secure income which would enable them to legislate ahead for the 
obtaining and printing of information, and for carrying out other schemes for 
which there has been a crying need for some years. It is for these purposes, 
as well as for those outlined in the appeal, that every possible help which can be 
given should be given now. 
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Canadian Branches 

On the occasion of his visit to Canada in June and July, 1930, the Secretary 
had an opportunity of discussing with prominent members of the Society the 
possibility of forming branches of the Society in Canada. The Secretary found 
that in Canada the Engineering Institute of Canada includes in its membership 
all branches of the profession. The wide geographical area over which the 
members of the institute are scattered involved an organisation on a decentralised 
basis. There is a headquarters office in Montreal and some twenty-five 
branches which in themselves are the equivalents of local technical societies, and 
have been given powers to form sections of the various specified branches of 
engineering. 

The organisation of these sections corresponds very closely to that of the 
branches of the Royal Aeronautical Society. The Secretary had considerable 
discussion with the Secretary of the Engineering Institute of Canada and with 
members of the Council, and a provisional agreement was drawn up by which aero- 
nautical sections of the Institute are being formed which will also be Canadian 
sections or branches of the Royal Aeronautical Society. This agreement has 
row been ratified by the Councils of both bodies and will be published in the 
next issue of the Journal. 

One of the outstanding features of the agreement is an interchange of pub- 
lications, so that the British point of view will regularly and systematically be 
presented to those interested in aviation in Canada, and the progress of Canadian 
aviation will, in a similar way, be regularly placed before every member of the 
Society. 

The Council wish to extend to all members in Canada who helped the 
Secretary on his visit their very grateful thanks not only for that help, but for 
the extremely great welcome and facilities they gave him in the course of his 
inquiries. The Council wish, too, to take this opportunity of thanking the 
Secretary of the Engineering Institute of Canada and members of Council of 
that body for their willing co-operation and for the great amount of time and 
energy they gave to the discussions with Captain Pritchard. Without the help 
and guidance of the Institute it would have been difficult, if not impossible, to 
have formed branches of the Society in Canada. 

In the Secretary’s report on his visit an opportunity will occur to thank by 
name those who helped, but here the Council wish to make public acknowledg- 
ment at the earliest opportunity following the signing of the agreement between 
the two bodies. 


Council Meeting 

A Meeting of Council was held on Tuesday, December 16th, 1930. Present: 
In the chair, Mr. C. R. Fairey, President; Captain P. D. Acland, Mr. M. L. 
Bramson, Mr. Griffith Brewer, Major G. P. Bulman, Major D. H. Kennedy (Hon. 
Treasurer), Colonel the Master of Sempill (Past-President), Mr. H. E. Wimperis 
(Vice-President), Mr. L. A. Wingfield (Hon. Solicitor). 

Among the business transacted was the following :—The Endowment Fund 
Appeal; the R.1o1 disaster; the Report of the Finance Committee; the Report 
of the Grading Committee; a recommendation from the Education Committee ; 
representation on the Segrave Memorial Fund Awards Committees. 


Elections 


The following recommendations of the Grading Committee were approved 
by the Council at their meeting on December 16th, 1930:— 


Associate Fellows.—Rupert Beaney, John Dunbar Blyth, Ernest Edward 
Chatterton, Frank Duncanson, Donald Lister, Thomas Tanner 
(from Student), Montague Sidney William Templeman (from 
Student). 
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Associate Member.—Charles Snow. 

Associates.—Robert Limbert Carter, John Athelstan Victor Nisbet, 
Roger Lovett Nowland, Reginald Reynolds, Walter Ernest Vick. 

Students.—George Bernard Dwyer, Eric Malcolm Gibbs, Stanley George 
Hooker, William John Claude Humphrey, Arthur Edwin Smith, 
Clifford H. Jackson, Richard Henry Mead, William Halse Paine, 
Gordon Thripp. 

Companion.—John Harold Edge. 


Acknowledgments 

The Council wish gratefully to acknowledge from Messrs. Trost Brothers 
47 photographs for the Society’s collection, two books of aviation press cuttings 
for 1925, and a number of lantern slides. 

The Council also wish to acknowledge from Mr. C. R. Catesby a very full 
collection of postcards and photographs of pilots and aircraft covering the period 
1912-1916. This collection is one of remarkable interest covering, as it does, a 
period of such great importance in the development of flying. 

The Council further wish to acknowledge a number of back issues of the 
Journal from Dr. E. G. Richardson. 


Promotions and Honours 
The following promotions of members were announced on January 1st :— 
Air Vice-Marshal to be Air Marshal: Sir Robert Brooke-Popham, 
K.C.B., C.M.G., D.S.O., A.F.C. 
Air Commodore to be Air Vice-Marshal: Felton Vesey Holt, C.M.G., 
D.S.O. 
Fiving Officers to be Flight Lieutenants : 
William ‘George Kentfield, A.M.I.Ae.E. 
Archibald Henry Harrison, D.S.M., A.M.I.Ae.E. 
The following has received the Order of the British Empire :— 
R. S. Capon, B.A., F.R-Ae.S., Superintendent of Scientific Research, 
Royal Aircraft Establishment. 


The Aeronautical Diary, 193] 


The Aeronautical Diary for 1931 has just been published by Messrs. Gale 
and Polden. For those who are members of the Society, the diary is obtainable 
with the Society’s crest on it in gold. The diary contains very full information 
of aeronautical bodies, flying clubs, civil flying schools, aircraft and aero engine 
manufacturers, commercial and light aircraft, aero engines, notes on licensing 
private pilots, air touring facilities, air stations, air records and aircraft making, 
as well as tables and other information of interest to airmen, forthcoming 
lectures, etc. It is hoped that every member of the Society will buy a copy of 
the diary, for hy buying it every member is directly helping the Society, as 
a percentage of the profits from all copies sold is being given by the publishers 
to the Endowment Fund. The prices of the diary are as follows :—Bound in 
blue cloth, without loop and pencil, 1s. 6d. net; in blue cloth, with loop and 
pencil, 2s. net; in royal blue leather, with loop and pencil, 3s. net; in refill form 
in solid blue morocco leather wallets, 7s. 6d. 

Applications for the Aeronautical Diary should be made direct to Messrs. 
Gale and Polden, Aldershot, and not to the offices of the Society. 


Elliott Memorial Prize 

The Elliott Memorial Prize for the half-year ending December 31st, 1930, 
was awarded to L. A. A. G. J. Armstrong, who had the highest marks in the 
General Studies Paper of the final passing-out examination of the January, 1928, 
entry. 
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Lecture Programme 
The following lectures have been arranged for the second half of the 1930-31 
Session 

January 8th.—‘‘ Some Aspects of the Design and Construction of Sea-Going 
Aircraft.’?” Mr. A. Gouge, B.Sc., A.F.R.Ae.S. 

January 22nd.—‘‘ Deck Flying.’? Squadron Leader W. R. D. Acland, 
D.F.C., A.F.C. 

January 29th.—‘‘ Development and Construction of Sailplanes and Gliders.’’ 
Herr A. Lippisch. 

February 12th.—‘‘ Air Navigation.’’ Capt. N. Macmillan, M.C., A.F.C., 
A.F.R.Ae.S. (Joint Meeting with the Guild of Air Pilots and Air 
Navigators. ) 

February 26th.—‘‘ Meteorological Aspects of Gliding and Soaring.’’ Capt. 
F. Entwistle, B.Sc. (Joint Meeting with the British Gliding 
Association. ) 

March 19th.—‘‘ Research in the Berlin Technische Hochschule.’? Dr. W. 
Hoff. 

April 16th.—‘‘ Aircraft Noise.’’? Dr. A. H. Davis. 

April 30th.—‘‘ Aerodynamics of Sails.’’ Dr. Manfred Curry. 

May 14th.—‘‘ The Metal-Clad Airship.’? Mr. Carl Fritsche. 

All meetings will take place at the Royal Society of Arts, 18, John Street, 

Adelphi, W.C.2, at 6.30 p.m. 
The dates of further lectures will be announced later. 


” 


Subscriptions of Members 
Members are reminded that all annual subscriptions became due on January 


1st. The rates are :— Home. Abroad. 
4 s. d. s. d. 

kellow 2 2 0 

Member 4 4 0 2 3 0 

Associate Fellow 2 2 2 © 

Associate Member ... 2 2 0 2 

Associate 2-2) “2 2 © 

Student «© © 

Companion 2 2 0 

Founder Member... 2.0 2 


* £1 1s. od. without Journal. 


Forthcoming Events 

January 8th.—‘* Some Aspects of the Design and Construction of Sea-Going 
Aircraft.’’ Lecture by Mr. A. Gouge, B.Sc., A.F.R.Ae.S., before 
the Society in the Lecture Hall of the Royal Society of Arts, at 
6.30 p.m. 

January 8th.—Yeovil Branch. ‘‘ Aircraft Production Methods in America.” 
Mr. R. A. Bruce. 

January 16th.—Manchester Branch. ‘‘ The Practical Lubrication of Aircraft 
Engines.’’ Messrs. Shell Mex, Ltd. 

January 22nd.—‘‘ Deck Flying.’’ Lecture by Squadron Leader W. R. D 
Acland, D.F.C., A.F.C., before the Society in the Lecture Hall of 
the Royal Society of Arts, at 6.30 p.m. 

January 22nd.—Yeovil Branch. ‘* Model Acroplanes.’’ Mr. W. Rigby. 

January 29th.—‘* Development and Construction of Sailplanes and Gliders.’’ 
Lecture by Herr A. Lippisch, before the Society in the Lecture Hall 
of the Royal Society of Arts, at 6.30 p.m. 

January 29th.—Yeovil Branch. ‘‘ Machining and Working of Stainless 
Mr. R. Waddell 

January 30th.—Hull and Leeds Branch. ‘‘ Gliding and Soaring.’ 
the Master of Sempill. 


Colonel 


J. Laurence Pritcnarp, Secretary. 
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Endowment Fund Appeal 


A number of contributions have been received, in response to the Endow- 
ment Fund appeal, circulated at Christmas, 1930, and will be acknowledged in 
due course in the Journal. The President and Council are aware that the appeal 
was circulated at a time when the outlook was not over optimistic, but they 
were confident that a full realisation by the members of the position of the 
Society would result in a generous response. 

The first object of the fund is to place the Society’s finances on such a basis 
that it has an assured income to enable it to provide members with properly 
co-ordinated information on all branches of aviation. The Council wish every 
member to look to the Society to provide technical information, and to get in 
the habit of consulting the Society first, before trying other sources. But the 
cost of co-ordinating such information, of printing and indexing it, is heavy. 
The second object of the fund is to provide a building, in keeping with the 
prestige of the Society, to house its valuable library. 

It is not fully realised that the income of the Society from its members and 
investments is nearly £:1,000 a year less than the present expenditure. The 
percentage of overhead charges of the total income, including salaries, etc., has 
decreased very considerably during the past five years, but there has been a 
steady increase in printing costs, the cost of the library and the like in an effort 
by the Council to increase lectures and information for the benefit of members. 
This deficit of expenditure over income is at present largely made up by generous 
contributions of £250 each a year from the Air Ministry, the Society of British 
Aircraft Constructors and the Society of Motor Traders and Manufacturers. 
But these contributions cannot be considered to be permanent in any way and 
when they are no longer available the Society may be compelled to curtail many 
of its activities, instead of extending them. 

Every possible help which can be given should be given now. 


Council Meeting 


A Meeting of Council was held on Tuesday, January 20th, 1931. Present: 
In the chair, Mr. C. R. Fairey, President; Captain P. D. Acland, Major T. M. 
Barlow, Mr. M. L. Bramson, Major G. P. Bulman, Wing Comdr. T. R. 
Cave-Browne-Cave, Captain F. T. Hill, Major D. H. Kennedy (Hon. Treasurer), 
Captain A. G. Lamplugh, Mr. W. O. Manning, Lieut.-Colonel J. T. C. Moore- 
Brabazon (Vice-President), Colonel the Master of Sempill (Past-President), Mr. 
H. E. Wimperis (Vice-President) and Mr. L. A. Wingfield (Hon, Solicitor). 

Among the business transacted was the Endowment Fund Appeal; the 
Report of the Finance Committee; the Report of the Grading Committee; the 
Handbook of Aeronautics; and the Wilbur Wright Memorial Lecture. 
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Elections 
The following recommendations of the Grading Committee were approved 
by the Council at their meeting on January 20th, 1931 :— 
Iellows.—Glenn L. Martin, Holden Chester Richardson. 
Member.—Francis McKenna. 
Associale Vellows.—Frank Gordon Evans (from Student), Alexander 
Lippisch, 
Associate Member.—Mostafa Riad Moursi. 
Associate.—Ovid Ottley. 
Students.—Joseph Ronald Barnard, Sydney James Cater, Colin James 
Craig Ewing, Christopher John Reming, Louis Levy, Geoffrey 
Peter Kirk, William Henry Lewis, Wallace Eric Locke, Geoffrey 
Alexander MeMillan, James Ernest Raddings, Albert Cyril Shaw, 
Rex Watson. 
Campanion.—TVemple Gerald Arnele Stenning (from Student). 


Lecture Programme 
The following two lectures have been arranged, in addition to those already 
announced :— 
March sath.“ Night Air Mails,’? by Captain Carl Florman, A_ joint 
meeting with the Institute of Transport. 


March 31st.—A joint meeting with the Institution of Automobile Engineers 
on “ High Speed Heavy Oil Engines.’”’ 
Subscriptions of Members 


Members are reminded that all annual subscriptions became due on January 
ist. The rates are :— 


Home. Abroad. 

kellow 4 4 3.6 
Associate Fellow ... 3 0 2 © 
Associate Member 4 22 0 
Associate © “2 3 0 
Student i © £ 
Companion 2 2 0 
Founder Member... 22.0 22 0 


* £1 1s. od. without Journal. 


The attention of all members is drawn to Rule 70, which reads as follows :— 
‘““Any Fellow, Member, Associate Fellow, Associate Member, 
Associate, Student, Companion, or Founder Member, whose subscrip- 
tion shall not have been paid before the first day of April, shall be in 
arrears of subscription and shall not be entitled to attend or vote at 
any meeting or to receive any publications to which he would otherwise 

be entitled.’’ 


Under this Rule no Journals are sent to members whose subscriptions are 
still outstanding on April 1st. The Council hope that every member will realise 
fully the importance of paying his subscription as promptly as possible, as it is 
not practicable to supply back numbers of the Journal to those whose subscrip- 
tions are outstanding for any length of time. 
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Forthcoming Events 


Tuesday, February 3rd.—-Lecture before the Manchester Branch. ‘‘ The 
Evaporative Cooling of Aero Engines.’’ Mr, Ellor. 

Thursday, February 5th.—‘‘ American and Canadian Aviation.’’ Lecture 
by Captain J. Laurence Pritchard, Hon, F.R.Ae.S., before the 
Bristol Branch. 

Thursday, February 5th.—Lecture before the Gloucester and Cheltenham 
Branch. ‘‘ Address to Ground Engineers.’’ Mr. Mirams. 
Thursday, February 5th.-Lecture before the Yeovil Branch. ‘‘ Westland 

Wapiti in Australia.’’* Squadron Leader C, T. Anderson, D.F.C. 

Tuesday, February roth.—Students’ Section Meeting, at 6.30 p.m., in the 
Library of the Society. Paper to be read by Mr. S. G. Hooper on 
“The Effects of Compressibility on High Speed Flight.”’ 

Wednesday, ebruary rith.--Students’ Joint Meeting with City and Guilds’ 
Enyineering Society, at City and Guilds’ Engineering College, at 
5-15 pm. Lecture by Professor L. Bairstow on Streamlining.’”’ 

Thursday, February rath.—‘* Air Navigation.’’ Lecture by Captain N. 
MacMillan, M.C., A.F.C., A.F.R.Ae.S., before the Society in the 
Lecture Hall of the Royal Society of Arts, at 6.30 p.m. <A joint 
lecture with the Guild of Air Pilots and Air Navigators. 

Thursday, Kebruary rath.— Lecture before the Gloucester and Cheltenham 
Branch. ‘‘ Magnetos.’’ Mr. Schobel. 

Thursday, February rath.—Lecture before the Yeovil Branch. ‘‘ Spinning. 
Mr. S. Scott-Hall, A.F.R.Ae.S. 

Thursday, Iebruary roth.—Lecture before Gloucester and Cheltenham 
Branch. ‘‘ Heat Treatment of Steels.’’ Mr. A. L. Williams, B.Sc., 
A.M.1.Mech.E. 

Thursday, February tgth.-—Lecture before the Yeovil Branch. Lay-out 
and Equipment of Service Aircraft.’ Squadron Leader R. B. 
Sorley, D.S.C., D.F.C. 

Tuesday, February 2qili.—Lecture before the Manchester Branch. ‘* Machine 
Tools.’’ Messrs. Alfred Herbert, 

Thursday, February  26th.—‘‘ Meteorological Aspects of Gliding and 
Soaring.’’ Lecture by Captain F. Entwistle, B.Sec., before the 
Society in the Lecture Hall of the Royal Society of Arts, at 
6.30 pm. A joint lecture with the British Gliding Association. 


” 


Thursday, February 26th.—Lecture before the Gloucester and Cheltenham 
Branch. ‘‘ Motor Fuels and Modern Methods of Testing.’’ Anglo- 
American Oil Co. 

Thursday, February 26th.—Lecture before the Yeovil Branch.  ‘ Latest 
Aircraft Instrument Developments.’’? Major C. J. Stewart, O.B.E., 
F.R.Ae.S. 

Friday, February 27th.—Lecture before the Huil and Leeds Branch. ‘ Air- 
craft Light Alloys.’”’ Mr. H. Sutton, M.Sc., A.F.R.Ae.S. 


‘ 


J. Laurence Pritonarn, Secretary. 
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With which is incorporated the Institution of Aeronautical Engineers 


MONTHLY NOTICES 
MARCH 1931 


Annual General Meeting 

The Annual General Meeting of the Society will be held in the Library on 
Monday, March 3oth, 1931, at 6.30 p.m. The statement of accounts for the 
year ending December 31st, 1930, and the Council’s Annual Report for the year 
will be presented. ‘Tea will be served to members attending the meeting. 

At the Annual General Meeting the Council will put forward an alteration 
of Rule 86 to read as follows: ‘f One-half of the Council (excluding the President 
and the immediate Past-President if a member of Council) shall retire annually. 
The members who shall retire shall be those longest in office, except as provided 
in Rule 92. Retiring members of Council who have served for two terms in 
succession (four years) shall not be eligible for re-election until the next annual 
election, when they will be eligible.’’ 

Under the present Rule members of Council can offer themselves for re- 
election no matter how long they have served. Under the proposed new rule a 
member of Council who has served for four years consecutively will not be 
eligible for election for twelve months, when he can again stand. 


Nominations to Council 

Nominations for election to the vacancies on the Council, signed by two 
voters and accompanied by a statement signed by the candidate signifying his 
willingness to serve if elected, must be received by the Secretary not later than 
Monday, March oth, 1931. 


Endowment Fund Appeal 

In the annual report of the Council is given a preliminary list of names of 
those who have contributed to the Endowment Fund appeal which was recently 
circulated. It is hoped that every member will consider carefully the ultimate 
benefit which a substantial Endowment Fund will bring to him. The income 
from the Endowment Fund will not only enable the Council to carry out in a 
more intensive way the objects of the Society, but it will, when it has reached 
a proper amount, lower the subscriptions, and enable the Society to acquire its 
own premises, where it can house in a becoming way its collection of books, and 
possess its own lecture hall. 

The President and Council are well aware that the present time is not one 
of great optimism, but it is in times of pessimism that the greatest efforts should 
be made. He gives twice who gives quickly. The future of the Society lies in 
the hands of its members. 

Every member probably knows someone interested in the progress of aviation 
who might, if suitably approached, be prepared to help. If he will send the names 
of anyone to the President or the Secretary a copy of the appeal will be forwarded. 
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Council Meeting 

A meeting of Council was held on Tuesday, February 17th, 1931. Present: 
In the Chair, Sir Vyell Vyvyan, Vice-President ; Captain P. D. Acland; Major 
T. M. Barlow; Major G. P. Bulman; Mr. Griffith Brewer; Wing Commander 
T. R. Cave-Browne-Cave; Captain F. T. Hill; Major D. H. Kennedy, Hon. 
Treasurer ; Captain A. G. Lamplugh; Mr. W. O. Manning; Colonel the Master 
of Sempill, Past-President ; Mr. L. A. Wingfield, Hon. Solicitor. 

Among the business transacted was the representation of the Society at the 
coming Swedish Aero Exhibition; the Endowment Fund Appeal; the report of 
the Finance Committee; the report of the Grading Committee; the Annual 
General Meeting ; alteration of Rule 86; and appointment of a representative of 
the Society on the Council of the British Gliding Association. 


Elections 
The following recommendations of the Grading Committee were approved 
by the Council at their meeting on Tuesday, February 17th, 1931 :— 
Member.—Alan Theodore Eden Eadon (from Assoc. Member). 
Associate Fellows.—Senr. Juan de la Cierva, William Crane Cunning- 
ton, Alfred Lancelot Dimmock, Pierre Victor Lamarque, William 
Alban Tamblin, Wing Commander George William Williamson. 
Associates.—George Walter Arthur Allen, Thomas Henry Blake, 
Frederick John Dean, James Bernard Terence Whitehead. 
Students.—Sydney Allard, Bernard Horace Becker, Frederick Clifford 
Bertram, Terence Michael Anthony Donlea, Hugh Evans, Ronald 
John Fyfe, Neville Durrant New, John Henry Payne, William 
Edward Willoughby Petter, Frank Squire, William Thomas Wake- 
ham, Edwin James Weeks. 


British Gliding Association 

The Council have appointed the Past-President, Colonel the Master of 
Sempill, to act as their representative on the Council of the British Gliding 
Association. 


Subscriptions of Members 


Members are reminded that all annual subscriptions became due on January 
1st. The rates are :— 


Home. Abroad. 

4 s. d. 

Member 4 4 0 2 32° 0 
Associate Fellow 2 4 @ 220 
Associate Member ... a 2. 2 © 
Associate 2 0 *2 20 
Student 1 rt 0 
Companion 2 2 © 22 
Founder Member... 220 2 © 


* £1 1s. od. without Journal. 


The attention of all members is drawn to Rule 70, which reads as follows :— 
“Any Fellow, Member, Associate Fellow, Associate Member, 
Associate, Student, Companion, or Founder Member, whose subscrip- 
tion shall not have been paid before the first day of April, shall be in 
arrears of subscription and shall not be entitled to attend or vote at 
any meeting or to receive any publications to which he would otherwise 

be entitled.”’ 
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Under this Rule no Journals are sent to members whose subscriptions are 
still outstanding on April 1st. The Council hope that every member will realise 
fully the importance of paying his subscription as promptly as possible, as it is 
not practicable to supply back numbers of the Journal to those whose subscrip- 
tions are outstanding for any length of time. 


Donations 


The Council wish gratefully to acknowledge the gift of several bound volumes 
of the Journal, bound volumes of the Reports of the Advisory Committee for 
Aeronautics and the N.A.C.A. report and a copy of the International Air Con- 
gress Report, 1923, from Mr. E. G. Walker. 

The Council also wish to thank Mr. M. HH. Volk for the gift of back numbers 
of the Journal, 


Forthcoming Events 


March 3rd.—Students’ Section. ‘‘ The Contribution of the Glider to Aero- 
dynamics,’’ by Mr. W. S. Coleman. 

March s5th.—Gloucester and Cheltenham Branch. ‘* Mechanical Testing of 
Aireraft Materials,’’ by Mr. L. W. Nethercott, A.R.Ae.S.1. 

March 1oth.—Students’ Section. Seaplane Floats,’? by Mr. R. O. 
Passmore. 

March 12th.—Lecture before the Society by Mr. Carl Florman on ‘‘ Night 
Klying.’’ 6.30 p.m. at the Royal Society of Arts. (Joint meeting with 
the Institute of Transport). 

March 12th.—Yeovil Branch. ‘* Metals,’? by Mr. W. K. Norton, A.1I.D. 

March 1oth.—Lecture before the Society by Dr. W. Hoff on ‘* Research in 
the Berlin Technische Hochschule.”’ 6.30 p.m. at the Royal Society of 
Arts. 

March 27th.—Hull and Leeds Branch. ‘* The Flying of High-speed Sea- 
planes,’’? by Squadron-Leader A. H. Orlebar, A.F.C. 

March 30th.—Annual General Meeting in Library of the Society at 6.30 p.m. 

March 31st.—Joint Meeting with the Institution of Automobile Engineers 
and other bodies. Lecture by Dr. S. J. Davies, Ph.D., M.Sc., 
M.I.Mech.E., and Mr. Griffen, M.Se., A.M.I.Mech.E., on Injection, 
Ignition and Combustion in High-speed Heavy-oil Engines.’? 7.45 p.m. 
in the Leeture Hall of the Institution of Mechanical Engineers, Storey’s 
Gate, St. James’s Park, S.W.1. 


J. Laurence Pritrcnarp, Secretary. 


OBITUARY 


WILLIAM GEORGE STEVEN, Student 


It is with very great regret that the Council have to record the death of 
William Geerge Steven, a student of the Society. Steven was a L.A.C. at 
Halton and joined the Society in July, 1930. Born on the 29th September, 1911, 
he had shown himself to be a most capable mechanic, and had obtained very 
high marks in the Halton examination. He was one of the crew of the flying 
boat disaster at Batten Bay, Plymouth, on February 3rd, 1931. The Council 
wish to express their condolences with the family of Mr. Steven in their heavy loss. 
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Endowment Fund Appeal 

For the last twelve months there has been one inviolable item on the agenda 
of the Finance Committee, .‘‘ To consider the Endowment Fund Appeal.”’ 
Twelve months ago the Finance Committee passed a resolution that the Endow- 
ment Fund should be considered every month as automatically as another item 
on the agenda, ‘‘ To consider bills payable.’’ And these two items are considered 
each month by the Council. 


In this way the Council and the Finance Committee will have the Endowment 
Fund not only continually before them, but they will have linked with it ‘‘ Bills 
Payable.’’ The two are indissolubly linked. There are two ways of looking 
at the latter item. One is to increase it and the other to decrease it. To cut 
down expenses means many serious things, the cutting down of the work of the 
Society, a decrease in its JouRNAL, a decrease in its lectures, a decrease in papers 
printed, among others. Nothing could be more disastrous. To keep in the 
air one must think and continually put forth energy to prevent oneself falling. 
The considered policy of the Council is to increase the Bills Payable, e.g., to 
enlarge the scope of the JouRNAL, to increase the number of papers printed, to 
disseminate information on a wider basis each year, to build up a library and 
index of technical information which is unique, to make the Society pre-eminently 
the leading society of its kind throughout the world. 

And here the Endowment Fund becomes important. The Society, at present, 
is enabled to carry on and progress largely through the generous grants which 
have been made to it year by year by outside bodies. Nevertheless, in the long 
run, it is upon the energies of its own members that the Society must rely for its 
continued prosperity and progress. 

In the list of donations to the Endowment Fund which has already been 
published, there appear many names of those who are not members of the Society, 
one is almost tempted to say a larger proportion than should be the case. 


| 
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Endowment Fund Appeal Acknowledgments 


th 


Oliver Thorneycroft, Esq., O. B. E. . A.F.R.Ae.S. r oO 
Rubery, Owen and Co. 10 10 
Woods, Sons and Co. aa 
James C. Nicklin, Ltd. 5. 
Londen Label Co... Ltd. ... 2° 
The International Zeppelin Transport Corpor ation sat 25 0 
E. V. Dolby, Esq., Comp., R-Ae.S.1. 
F./O. L. T. Pankhurst, A.M.1.Ae.E. ... 10 
Osborne, and Co., Ltd. 5 5 
Wing Cmdr. . Blackburn, M.C., A. 10 
Capt. H. Jackson (Founder Member) 
M. W. Wood, Esq., 4.F.R.Ae.S. _ ... 10 
Norman B. Scott, Esq., Stud., R.Ae.S.I. . 10 
Messrs. C. Lindley and Co., Ltd. ... x 
R. A, Chalmers, Esq. ... 10 10 
F. R. B. King, Esq., Stud., R.Ae.S.1. 
Fit.-Lt. R. A. Seaton, A.F.R.Ae.S.... r 


Total acknowledged (Appeal) £549 10 


The total amount of the fund is now £1,827 os. od. 


Council 


There were ten nominations to the ten vacancies on the Council, so that the 
necessity for an election did not arise. The following is the Council for the 


year April, 1931—-March, 1932 :— 
President : 
Mr. C. R. Fairey, M.B.E., F.R.Ae.S. 


Past-President : 
Colonel the Master of Sempill, A.F.C., F.R.Ae.S. 


Vice-Presidents : 
Air Vice-Marshal Sir Vyell Vyvyan, K.C.B., D.S.O, 


Lieut.-Col. J. T. C. Mocre-Brabazon, M.C., F.R.Ae.S., M.I.Ae.E. 


Mr. H. E. Wimperis, C.B.E., F.R.Ae.S. 
Prof. L. Bairstow, C.B.E., F.R.S., F.R.Ae.S. 


Council : 
Captain P. D. Acland. 
Major T. M. Barlow, M.Sc. (Eng.), M.Inst.C.E., M.1I.Mech.E 
F.R.Ae.S. 


“ey 


Mr. Robert Blackburn, O.B.E., Assoc.M.Inst.C.E., M.I.Mech.E., 


F.R.Ae.S., M.I.Ae.E. 
Mr. M. L. Bramson, A.C.G.I., F.R.Ae.S., M.I.Ae.E. 
Mr. Griffith Brewer, F.R.Ae.S. 
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Major J. S. Buchanan, O.B.E., A.M.I.Mech.E., F.R.Ae.S. 

Major G. P. Bulman, O.B.E., B.Sc., A.F.R.Ae.S. 

Mr. A. H. Hall, C.B.E., M.Inst.C.E., M.I.Mech.E., A.F.R.Ae.S. 

Captain F. T. Hill, F.R.Ae.S., M.I.Ae.E., B.Sc., Wh. Ex. 

Captain A. G. Lamplugh, F.R.Ae.S., M.I.Ae. E. 

Mr. M. Langley, A.M.J.Ae.E., A.M.Inst.N.A. 

Mr. W. O. Manning, F.R.Ac.S. 

Lieut.-Col. F. C. Shelmerdine, O.B.E., A.F.R.Ae.S. 

Mr. A. F. Sidgreaves, O.B.E. 

Mr. L. A. Wingfield, M.C., D.F.C., A.R.Ae.S.1. 

Mr. R. McKinnon Wood, O.B.E., M.A., Assoc.M.Inst. C.E., 
F.R.Ae.S. 


Hon. Treasurer: 
Major D. H. Kennedy, O.B.E., F.R.Ae.S. 


Hon. Librarian: 
Mr. J. E. Hodgson. 


Hon. Solicitor: 
Mr. L. A. Wingfield, M.C., D.F.C., A.R.Ae.S.I. 


Hon. Accountant : 
Mr. A. N. D. Smith, F.I.C.A. 


It should be noted that the President, Past-President and Vice-Presidents 
take office as from October-September. 


Council Meeting 


A meeting of Council was held on Tuesday, March 17th, 1931, in the Offices 
of the Society. 

Present: Mr. C. R. Fairey (President) in the chair; Captain P. D. Acland, 
Professor L. Bairstow (Vice-President), Major T. M. Barlow, Mr. R. Blackburn, 
Mr. M. L. Bramson, Mr. Griffith Brewer, Major G. P. Bulman, Captain F. T. 
Hill, Captain A. G. Lamplugh, Mr. W. O. Manning, Colonel the Master of 
Sempill (Past-President), Mr. C. C. Walker, Mr. L. A. Wingfield (Hon. Solicitor). 

Among the business transacted was :—The Endowment Fund, the Report of 
the Finance Committee; the Annual Report and Accounts; the Report of the 


Grading Committee; an Interim Report of the Education and Examinations 
Committee. 


Donations and Acknowledgments 

The Council wish gratefully to acknowledge the following :— 

From Mr. G. A. T. Stenning, a set of Journals for 1926-30 and a number 
of odd Journals, R. & M.s, reports and various aeronautical 
publications. 

From Mr. F. Walsh, Journals and aeronautical papers. 

Krom Mr. W. G. Gould, Journals for 1930. 

From Messrs. A. V. Roe, the Handbook of the new Avro Training 
Machine. 

From Mr. V. S. Gaunt, 53 lantern slides of aircraft. 

The Council are very anxious to increase their slide collection and_ their 
collection of photographs. Many gifts of slides and photographs have been 
received from members and the two collections are now beginning to be of very 
definite value, but there are many gaps which it is hoped that members will fill 
by presentations. 
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Elections 


The following recommendations of the Grading Committee were approved by 
the Council at their meeting on March 17th, 1931 :— 


Fellow (from Associate Fellow).—Arthur Gouge. 


Associate Fellows.—Arthur James Lorne (from Associate Member), 
John Alfred Medhurst, Frank Nixon. 


Associate (from Student).—Frank Lionel Tollow. 
Students.—George Norman Beckmann, Bosco Davitcho, Herbert Marcus 


Kemp, Roy Dennis Stoner, 
Subscriptions of Members 


Members are reminded that all annual subscriptions became due on January 
ist. The rates are :— 


Home. Abroad. 

a. 
Member 4 4 0 
Associate Fellow 220 
Associate Member ... 23.0 2 2.0 
Associate 2 42) 10 
Student i 20 I 
Companion 2 2.46 2 2 © 
Founder Member 2.2) 2 2 0 


* £1 1s. od. without Journal. 


The attention of all members is drawn to Rule 70, which reads as follows :— 
‘“ Any Fellow, Member, Associate Fellow, Associate Member, 
Associate, Student, Companion, or Founder Member, whose subscrip- 
tion shall not have been paid before the first day of April, shall be in 
arrears of subscription and shall not be entitled to attend or vote at 
any meeting or to receive any publications to which he would otherwise 

be entitled.”’ 

Under this Rule no Journals are sent to members whose subscriptions are 
still outstanding on April 1st. The Council hope that every member will realise 
fully the importance of paying his subscription as promptly as possible, as it is 
not practicable to supply back numbers of the Journal to those whose subscrip- 
tions are outstanding for any length of time. 


Correction 


In the correspondence from F./O. F. Whittle, which appeared in the March 
JournaL, Figs. 1 and 3 should be transposed. 


Forthcoming Events 

April 13th.—Coventry Branch. ‘‘ Helicopters,’’ by Captain R. N. Liptrot, 
O.B.E., B.A., A.F.R.Ae.S., M.I.Ae.E. 

April 16th.—Lecture before the Society, by Dr. A. H. Davis, on ‘ Aircraft 
Noise,’’ 6.30 p.m., at the Royal Society of Arts. 

April 28th.—Students’ Section. Lecture on Airships, by Mr. E. Wieser, 
B.Sc., D.I.C. 

April 30th.—Lecture before the Society, by Dr. Manfred Curry, on ‘* Aero- 
dynamics of Sails,’’ 6.30 p.m., at the Royal Society of Arts. 


J. Laurence Pritcnarp, Secretary. 
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OBITUARY 


CHARLES RUMNEY SAMSON, Associate Fellow 
1883—1931 


The Council deeply regret to record the death of Air-Commodore Charles 
Rumney Samson, C.M.G., D.S.O., A.F.C., Associate Fellow, who died suddenly 
on February 5th, 1931. 


Charles Rumney Samson was born at Cheetham, Lancashire, and entered 
the Royal Navy in 1898, serving in the Somaliland Operations of 1903-4 and 
the Operations in the Persian Gulf in 1909-10. In 1911, when Mr. (now Sir 
Francis) Frank McClean offered to provide facilities to naval officers who wished 
to fly, Samson was one of the four officers chosen by the Admiralty to take a 
course at Eastchurch. 


From the beginning Samson showed the keenness in the air he had shown 
at sea. He took the Royal Aero Club’s certificate in April, 1911, and in the 
October of that year was successful in persuading the Admiralty to form a flying 
school at Eastchurch. Shortly afterwards he made a flight from the deck of 
H.M.S. Africa, the first of its kind in Europe. In those early days Samson had 
the vision that aircraft would be the dominating weapon of war of the future. 

In 1911-12 he was a member of the Technical Sub-Committee which prepared 
a scheme for the formation of the Royal Flying Corps, and early in 1912 he 
took over the new Naval Flying School at Eastchurch, where he carried out 
some of the earliest experiments with bomb dropping and wireless. He was in 
command of the Naval Air Unit which flew to Ostend on August roth, 1914, and 
under his command the flight carried out reconnaissance flights and made the 
first night-flying of the War. ‘The story of the Eastchurch Squadron and its 
adventures, before it was withdrawn from Dunkirk in 1915, is told in Samson’s 
book, ‘‘ Flight and Fights.’’ For his work with the squadron he was promoted 
to Commander by the Admiralty, received the D.S.O., the Croia de Guerre and 
was made a Chevalier of the Legion of Honour. 


In March, 1915, Samson was placed in command of No. 3 wing and took 
part in the Dardanelles adventure. Following the end of the Gallipoli cam- 
paign, he took command of the converted Isle of Man packet boat, H.M. Aircraft 
Carrier Ben-my-chree, from April, 1916-June, 1917. The ship was destroyed by 
Turkish gunfire in the harbour of Castellorizo, and Samson was appointed to the 
command of the Raven II, and scoured the Indian Ocean with seaplanes in search 
of submarines. For his work he was awarded a bar to his D.S.O. 


In November, 1917, Samson took over the command of the Naval Air Station 
at Great Yarmouth, and in October, 1918, that of the group at Felixstowe, and 
in January, 1919, he received the Air Force Cross for his experimental work in 
flying aircraft from lighters towed behind destroyers. A Wing Commander on 
the formation of the R.A.F., he was promoted a Group Captain in August, 1919, 
and Air Commodore in January, 1921. Immediately following the War he was 
Chief Staff Officer at Headquarters, Coastal Area, and in 1921 took over the 
command of the R.A.F. in the Mediterranean. In 1926 he commanded the service 
flight of Vickers Victorias which flew from Heliopolis to Aden and back, and 
in 1927 the service flight of Fairey III F.’s from Cairo to Cape Town and back. 
In the August of that year he was placed on the half-pay list, and in November, 
1929, on the retired list. 
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With the retirement of Air Commodore Samson the Royal Air Force lost 
one of its most adventurous spirits. In the flying game from the very beginning 
he became a leader. No enterprise was so hazardous, no adventure so uncer- 
tain in its end, but Samson was in it as its leader. He was essentially a great 
leader in the older sense, but he was too impatient when it came to the organisa- 
tion and administration which is necessary in the higher ranks of the fighting 
forces. But for that impatience Air Commodore C. R. Samson would have had 
open to him the highest rank in the Royal Air Force, for in many ways he was 
a genius and far-sighted, and had an energy, a will to conquer difficulties—as 


shown by his many improvisations before and during the War—which would 
have been of the utmost value. 


To Charles Rumney Samson the Royal Air Force owes much, and not the 


least that he embodied that spirit of adventure without which the Royal Air 
Force cannot exist. 
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Annual General Meeting 

The Annual General Meeting of the Society was held on March 3oth, 1931, 
in the Library of the Society. 

Present :— 

Mr. C. R. Fairey, M.B.E., F.R.Ae.S., President, in the chair. 

Council: Messrs. Barlow, Blackburn, Buchanan, Bulman, Kennedy, 
Lamplugh, Manning, Master of Sempill, Wimperis and Wingfield. 

Ordinary Members: Miss L. Chitty, Messrs. R. E. H. Allen, G. N. 
Ashcroft, R. L. Carter, C. N. Colson, J. F. Cuss, H. Glaser, C. W. 
Lawson, G. Merton, F. A. Norton and B. M. Whitehead. 

Captain J. Laurence Pritchard (Secretary), Miss Jarvis and Miss Todd. 

The notice convening the meeting was read and the Minutes of the last 
General Meeting, having been published in the JournaL for December, 1930, 
were taken as read, and signed. 

The President, in opening the meeting, reviewed the year’s activities as 
detailed in the Annual Report of the Council. It had been a year of great 
progress in the matter of membership, lectures and papers read and _ published, 
in increased circulation of the JourNAL, and added prestige not only at home 
but in every part of the world. Dealing with the Annual Balance Sheet, the 
President emphasised that, while an actual increase of income over expenditure 
was shown, this had only been made possible by grants which had generously 
been forthcoming, and that it was the aim of the Council, through the Endow- 
ment Fund, to make the Society self-supporting. He asked all members to keep 
the Endowment Fund constantly before them and to help in every possible way, 
either by contributing or by any suggestions or names of those who might be 
approached. 

The President paid tribute to the Daniel Guggenheim Fund for the Promo- 
tion of Aeronautics, the Air Ministry, the Society of British Aircraft Constructors 
and the Society of Motor Manufacturers and Traders, for their generous help 
in enabling the Society to achieve all that it had achieved during the past few 
years. 

The President concluded his speech by thanking the Council and officers 
and the various Committees for the very hard work they had put in during the 
year. 

As announced in the April JourNnaL, no election to Council was necessary 
this year, there being the same number of candidates as there were vacancies. 
A full list of the Council for 1931-2 appeared in the April issue. 


q 
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Mr. Wingfield proposed, and Mr. Manning seconded, that Messrs. Price, 
Waterhouse and Co. be re-appointed Auditors. The resolution was carried 
unanimously. 

The following alteration to Rule 86 was considered :— 

‘“ One half of the Council (excluding the President and the Imme- 
diate Past-President if a member of Council) shall retire annually. The 
members who shall retire siall be those longest in office, except as 
provided in Rule 92. Retiring members of Council who have served 
for two terms in succession (four years) shall not be etugible for re- 
election until the next annual election, when they will be eligible.”’ 

Major Kennedy moved that the resolution be deferred for at least five years 
as he considered it would not be in the best intérests of the Society to take any 
step which would limit its power to draw upon the help and advice which could 
be given by members of the aeronautical community on the Society’s Council. 
Major Kennedy pointed out that the number of useful people available was bound 
to be smaii for, at any rate, the next few vears. 

Dr. Merton suggested that the matter might be dealt with by the appoint- 
ment of special people as Vice-Presidents, but it was pointed out that under the 
present rules this would not be practicable as all the Society’s Vice-Presidents 
must be members of Council. 

Mr. Wingfield pointed out that the main reason for submitting the resolution 
was to facilitate the carrying out of a decision previously arrived at by the 
Council—that awards should not be made to members of Council. 

The amendment was then put to the meeting and defeated. The original 
resclution was then seconded by Flight Lieutenant Allen and carried. 

Colonel the Master of Sempill (Immediate Past-President) proposed a cordial 
vote of thanks to Mr. Fairey for the tremendous amount of enthusiasm he was 
putting in as President of the Society, which he hoped he would be able to 
continue for many years. 

Mr. Fairey, in responding, again laid stress on the importance of the 
Endowment Fund, which must not be confused with the scheme for a new 
building. What he wanted to see in the near future was a sound financial basis 
on which the Society could carry on and increase its normal activities and render 
itself independent of grants which had been so yenerously given hitherto, and 
without which the Society’s present position could never have been achieved. 

The meeting then closed. 


Endowment Fund 


Many members who are anxious to help the Endowment Fund, have asked 
the Secretary if it is possible to give them some idea of how much they should 
contribute. The answer is simple, as much as they can. Everyone, indeed, who 
has the welfare of the Society at heart, should come forward now to help. The 
times admittedly are difficult, but it is in difficult times that help is wanted, and 
a stream of small donations to the Endowment Fund is more useful now in many 
ways than a few large sums in the future. The Society must be always indebted 
to its members for its very existence. It is a fact which has been constantly 
reiterated in these notices, for it is one which has a tendency to be overlooked 
by the members themselves. It is a healthy sign when members themselves 
are continually raising questions which have got to be answered, for that shows 
they are definitely interested. And from the number of questions which come in 
every day for the Secretary to answer, there is no doubt of the interest which 
is heing shown, no doubt that these notes are read very closely by the majority 
who receive the JOURNAL. 


MONTHLY NOTICES ili 


The Endowment Fund is increasing steadily every month, but the rate of 
that increase is not great enough. It is to be hoped that each member will 
consider carefully how he can help to accelerate the rate of increase. 


Endowment Fund Appeal Acknowledgments ® 

Already acknowledged 549 10 
Callender’s Cable and Construction Co., Lid. 10 10 O 
The Technological Institute of Great Britain se 
Messrs, Gale and Polden. Ltd. ia OO 
H. B. Irving, Esa., A.F.R.Ae.S. Vee 


The total of the Fund ts £71,873 os. od. 


Wilbur Wright Memorial Lecture 
‘ith the concurrence of Mr. Orville Wright and Mr. Griffith Brewe 

With tl { Mr. Orville Wright 1 Mr. Griffith B r 
Trustees of the Wilbur Wright Memorial Lecture Func 1¢ Council have post- 
lrust f the Will Wright M 1 Lect I 1), the ast 
poned the reading of the Wilbur Wright Memorial Lecture to Thursday, 
September 17th, 1931. The date chosen is in the week following the Schneider 
Trophy Race, which takes place on Saturday, September i2th, 1931, and has 
been chosen so that as many as possible of the distinguished visitors to this 
country may have an opportunity of meeting members of the Royal Aeronautical 
Society. 

The lecture will be given by Mr. Glenn Martin, the well-known American 

rhe lect Il be g by Mr. Gl Martin, tl | \ 
pioneer and aircraft constructor, and the title of his lecture will be ‘‘ The 
Development of Aircraft Manufacturing.’’ 

The lecture will be preceded by a Council dinner and afterwards there will 
be a reception and conversazione, 


Council Meeting 

A Meeting of Council was held on Tuesday, April 2tst, 1931. Present: 
In the chair, Mr. C. R-> Fairey, President; Captain P. D. Acland, Major T. M. 
Barlow, Professor L. Bairstow (Vice-President), Mr. Robert Blackburn, Major 
j. 5. Buchanan, Major G. P. Bulman, Mr. A. H. Hall, Captain F. T. Hill, 
Mr. J. E. Hodgson (Honorary Librarian), Major D. H. Kennedy (Honorary 
Treasurer), Captain A. G. Lamplugh, Mr. M. Langley, Mr. W. O. Manning, 
Colonel the Master of Sempill (Past-Piesident), Lieut.-Colonel F. C. Shelmerdine, 
Mr. H. E. Wimperis (Vice-President), Mr. L. A. Wingfield (Honorary Solicitor), 
Mr. R. McKinnon Wood. 

Among the business transacted was the appointment of Committees of 
Council for 1931-32; the Endowmert Fund Appeal; Report of the Finance Com- 
mittee; Report of the Grading Committee; the Wilbur Wright Memorial Fund 
Lecture. 


Elections 
The following recommendations of the Grading Committee were approved 
by the Council at their meeting on April 21st, 1931 :— 


Associate Fellows.—Kshetra| Mohan Raha, Seymour Cunningham 
Redshaw (from Associate), Paul Hamar Stanley, Clarence Marshall 
Young. 
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Associate Members.—Uenry Lawrence Christie (re-elected), Walter 
Croft Clayton. 


Associates.—Arthur Haycroft Acford, William Henry Burn, John Talbot 
Dyment (from Student). 
# Students.—Robert Henry William Beer, Eric Joscelyn George, Robert 
Fuller George, Cyril Herbert Nundy, David Hay Surgeoner. 


Companions.—Sydney Hansel (from Student), E. Colston Shepherd. 


Committees 
The following Committees of Council have been appointed for 1931-32: 
Grading Committee : 
Captain F. S. Barnwell, Mr. R. A. Bruce, Major F. A. Bumpus, Mr. W. 5. 
Farren, Lieut.-Colonel L. F. R. Fell, Mr. A. Gouge, Captain F. T. Hill, 
Mr. R. J. Mitchell, Mr. W. P. Savage, Prof. R. V. Southwell and 
Dr. H. C: Watts. 
Finance Committee : 
Captain P. D. Acland, Mr. E. C. Gordon England, Mr, C. R. Fairey, Captain 
KF. YT. Hill, Mr. J. E. Hodgson, Major D. H. Kennedy, Captain A. G. Lamplugh, 
Mr. W. P. Savage, Mr. F. R.: Simms, Mr. A. N. D. Smith and Mr. L. A. 
Wingfield. 
Building Sub-Committee : 
Major D. H. Kennedy, Mr. F. R. Simms, Mr. L. A. Wingfield, Colonel the 
Master of Sempill. 
Informal Discussions” Committee : 
Major T. M. Barlow, Mr. M. L. Bramson, Major G. P. Bulman, Mr. F. A. Foord, 
Mr. D. R. Pye and Mr. C, C. Walker. 
Lectures Committee : 

Mr.. R. S. Capon, Captain IF. Entwistle, Mr. H. Glauert, Major F. M. Green, 
Mr. S. Scott Hall, Captain G. T. R. Hill, Mr. H. B. Irving, Mr. M. Langley, 
Mr. R. K. Pierson, Mr. D, R. Pye and Mr. ©. C. Walker. 

Joint Standing Committee with the Society of British Aircraft Constructors 
and the Royal Aero Club: 

Colonel the Master of Sempill, Air Vice-Marshal Sir Vyell Vyvyan and 
Captain A. G. Lamplugh. 

Nducations and Kaaminations Committee : 

Major T. M. Barlow, Prof. L. Bairstow, Mr. W. E. Dumbrill, Mr. A. T. E. 
Eadon, Captain F. T. Hill, Prof. Melvill Jones, Mr. W. M. Page, Dr. N. A. V. 
Pierey, Mv. H. T. Vizard, Captain G. W. Wilkinson and Mr. L. A. Wingfield. 


(Further names are being added.) 


REPRESENTATIVES ON Bopins. 
British Engineering Standards Association Aircraft. Committee: Major H. 
Mayo and Dr. H. C. Watts. 
Advisory Council of the Science Museum: Colonel the Master of Sempill. 
National Central Library: Mr. J. E. Hodgson. 
Students’ Section: Mr. G. W. Mullet (Honorary Secretary). 
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Association of Special Libraries and Information Bureau: Mr. J. 
(Hon. Librarian). 


Hodgson 


Advisory Committee on Aeronautical Education of the Imperial College : 
Mir. 

B.E.S.A. Committee on Symbols and Abbreviations Used in Engineering : 
Major A. R. Low 


Lloyds Aviation Committee: Lieut.-Col. J. T. C. Moore-Brabazon. 
British Corporation Register of Shipping and Aircraft, Aviation Committee : 
Colonel ihe Master of Sempill. 
Segrave Memorial Fund Commitlees: Mr. C. R. Fairey. 


British Gliding Association: Council: Colonel the Master of Sempill. 
Technical Committee: Capt. J. L. Pritchard. 


Handbook of Aeronautics 


The attention of all members of the Society is called to the ‘‘ Handbook of 
Aeronautics,’’ which has been published with the approval of the Council, and a 
review of which appears in this issue. 

The ‘‘ Handbook of Aeronautics ’’ is an attempt to collect together in an 
easily usable form the immense amount of scattered information now to be found 
in aeronautics, information of everyday use to the designer and constructor ol 
aircraft, and the aeronautical engineer. 

Copies of the handbook may be obtained direct from the offices of the 
Society, price 25/- net, or 25/9 post free. 


Subscriptions of Members 


Members are reminded that all annual subscriptions became due on January 
ist. The rates are :-— 


Home. Abroad. 

Member 4 4 0 3 3 0 
Associate Fellow 2 
Associate Member 35-0 
Companion 22 0 


* £1 1s. od. without Journal. 


The attention of all members is drawn to Rule 70, which reads as follows :— 
‘““Any Fellow, Member, Associate Fellow, Associate Member, 
Associate, Student, Companion, or Founder Member, whose subscrip- 
tion shall not have been paid before the first day of April, shall be in 
arrears of subscription and shall not be entitled to attend or vote at 


any meeting or to receive any publications to which he would otherwise 
be entitled.’’ 


Under this Rule no Journals are sent to members whose subscriptions are 
still outstanding on April 1st. The Council hope that every member will realise 
fully the importance of paying his subscription as promptly as possible, as it is 
not practicable to supply back numbers of the Journal to those whose subscrip- 
tions are outstanding for any length of time. 
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Forthcoming Events 
May 4th.—Oxford Branch. ‘‘ Early Flying Experiences.’’ Lecture by 
Lieut.-Colonel J. T. Mocre-Brabazon, M.C., F.R.Ae.S., 
M.1.Ae.E., Vice-President of the Society. 
May 14th.—Lecture before the Society at the Royal Society of Arts, 
6.30 p.m. ‘* The Metal-Clad Airship.’’ Mr. Carl Fritsche. 


J. Laurence Pritcnarp, Secretary. 
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President, 1931-32 

Mr. C. R. Fairey, M.B.E., F.R.Ae.S., who was elected President of the 
Society in June, 1930, for the period October, 1930-September, 1931, was un- 
animovsly elected for a second period of office (October, 1931-September, 1932) 
at the Council Meeting held on May igth, 1931. 

Mr. Fairey’s first year of office has not yet been completed, but his first lecture 
session as President has. The lectures this year under his presidency have been 
extremely well attended. Following a number of these lectures Mr. Fairey has 
given a dinner to the lecturer to enable the latter to meet the leaders in this 
country in his own particular sphere of aeronautics. Mr, Fairey has made a 
special appeal on behalf of the Endowment Fund, and already, thanks to his 
own personal efforts, the Fund has been increased by over 4500. 


Vice-Presidents 
At the Meeting of the Council held on May 1gth, 1931, the following were 
re-elected Vice-Presidents of the Society for 1931-32 :— 
Professor L. Bairstow, C.B.E., F.R.S., F.R.Ae.S. 
Lt.-Col. J. T. C. Moore-Brabazon, M.C., F.R.Ae.S. 
Mr. H. KE. Wimperis, C.B.E., M.A., F.R.Ae.S. 
At the same meeting Mr. Griffith Brewer, F.R.Ae.S., was elected a Vice- 
President in place of Air-Vice-Marshal Sir Vyell Vyvyan, who resigned from the 
Council in March. 


Endowment Fund 


It is difficult every month to make a fresh and reasoned appeal on behalf 
of the Endowment Fund, for arguments may be presented ad nauseam until the 
very heading of a paragraph by the words ‘‘ Endowment Fund ”’ is suflicient to 
make the reader skip that paragraph. But a short paragraph may hit the mark, 
and a short appeal may focus attention, 

Have you personally considered the Endowment Fund and its ultimate benefit 
to you? 


Council Meeting 

A Meeting of Council was held on Tuesday, May rgth, 1931, in the offices of 
the Society. 

Present :—Mr. H. E. Wimperis (Vice-President) in the Chair; Major T. M. 
Barlow; Mr. M. L. Bramson; Mr. Griffith Brewer; Major G. P. Bulman; Mr. 
A. H. Hall; Capt. F. T. Hill; Major D. H. Kennedy (Hon. Treasurer); Mr. W. 
O. Manning and Mr. L. A. Wingfield (Hon. Solicitor). 

‘Among the business considered by the Council was: The appointment of 
additional members to the Education and Examinations Committee; the date of 
the Wilbur Wright Memorial Lecture ; ‘the report of the Finance Committee ; the 
report of the Grading Committee ; the appointment of a delegate to the Centenary 
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Meeting of the British Association ; the election of the President and Vice-Presidents 
for 1931-32. 


Elections 
The following recommendations of the Grading Committee were approved 

by the Council at the meeting on May 19th, 1931 :— 
Associate Fellows.—Adirio Orfelio Jesson, Joseph Kampe de Feriet. 
Associate Member.—Robert Ross. 
Associates.—Stanley Alfred Seager, Harold Stringer. 
Students.—Eugene James Earle, Ernest Parr Hessey, Robert Fairfax 

Lucy, Henry Charles Stocks, Theodore Michael Walker. 


British Association 

Mr. H. E. Wimperis, C.B.E., F.R.Ae.S., Vice-President, has been appointed 
the Society’s delegate for the Centenary Meeting of the British Association in 
September, 1931. 


Housing Scheme 

Major D. H. Kennedy, O.B.E., F'.R.Ae.S., has been appointed the Society’s 
delegate to a meeting of various engineering and technical societies, to discuss 
a general engineering building. 


Wilbur Wright Memorial Lecture 

The date of the Wilbur Wright Memorial lecture has been fixed for Wednes- 
day, September 16th, 1931, instead of Thursday, September 17th, 1931, as 
announced in last month’s JouRNAL. The lecture will be delivered in the Aeronauti- 
cal Section of the South Kensington Museum, by kind permission of the Director, 
Colonel Sir Henry Lyons, and will be followed by a Conversazione. 


Education and Examinations Committee 
The following additional members have been appointed to the Education 
and Examinations Committee. 
Mr. D. R. Pye, M.A., F.R.Ae.S. 
Mr. R. S. Capon, O.B.E., B.A., F.R.Ae.S. 
Mr. R. K. Pierson, M.B.E., B.Sc., Assoc.M.Inst.C.E., F.R.Ae.S. 
Mr. W. P. Savage, A.F.R.Ae.S. 


Handbook of Aeronautics 

The Handbook of Aeronautics, published with the approval of the Council, 
collects together in an easily usable form the immense amount of scattered informa- 
tion now to be found in aeronautics, information of every-day use to the designer 
and constructor of aircraft, and the aeronautical engineer. 

Copies of the Handbook may be obtained direct from the offices of the Society, 
price 25/- net or 25/9 post free. 


Royal Air Force Display 
The Royal Air Force Display will be on Saturday, June 27th at Hendon. 
The library will be closed that day as from 12.30 p.m. 


Ottawa Branch 

An Ottawa Branch of the Royal Aeronautical Society, which also forms the 
Ottawa Acronautic Section of the Engineering Institute of Canada, has been 
formed. Its Chairman is Professor Parkin, and its Secretary Squadron Leader 
A. Ferrier. The branch has a membership of 150 and a number of lectures have 
been read before it, which will shortly be published and circulated to members 
of the Society. 


J. Laurence Pritonarp, Secretary. 
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Council Meeting 


A Meeting of Council was held on Wednesday, June 24th, 1931, in the 
Ofhices of the Society. 

Present: Colonel the Master of Sempill (Past President), in the chair, 
Captain P. D. Acland, Major G. P. Bulman, Mr. A, H. Hall, Captain F. T. 
Hill, Captain A, G, Lamplugh, Mr. W. O, Manning, Mr. A. I’. Sidgreaves, 
Mr. L, A. Wingfield (lon, Solicitor), and Mr. R. Mckinnon Wood. 


Among the business considered by the Council was: Aeronautical Trusts, 
Ltd.; the Report of the Finance Committee; the Report of the Grading Com- 
mittee; lectures before Public Schools; the appointment of a representative on 
the Advisory Committee for Aeronautics at University College, Hull. 


Elections 


The following recommendations of the Grading Committee were approved by 
the Council at their meeting on June 22nd, 1931:— 
Associate Fellows.—-William George Bird, Carl Berges Fritsche, John 
Megarry Furnival, Beverley Strahan Shenstone (from Student). 
Associate Member.—-Manohar Gopal Pradhan, 


Students..-James Van Stockum Brotherhood, Neville Gainford Dixon, 
Jack Eliot Duckham, Arthur James Horace Hart, Tulsi Dass Kumar, 
Harry Ledger, John Nicholls, Cyril Arundel Penberthy, Peter 
Reginald Poole, William Lawrence Thomas. 

Companion.--William  Pasifull Lascelles Bowen (from Student). 


Air Vice-Marshal Sir Sefton Brancker 


The Secretary has been asked to edit the memoirs of the late Air Vice- 
Marshal Sir Sefton Brancker, who was for many years a member of Council and 
at one time President of the Society. It would be of great assistance to him if 
any member who has any story to tell of the late President, or any letters or 
documents, or photographs of interest, would lend them for the purposes of the 
biography. All documents, photographs and letters would be carefully copied 
and returned to their senders. 


Royal Air Force—Aircraft Apprentices 


Four hundred aircraft apprentices, between the ages of 15 and 17, are required 
by the Royal Air Force for entry into the Schools of Technical Training at Halton, 
Bucks., and at Cranwell, near Sleaford, Lincs. They will be enlisted as the 
result of an Open Competition and of a Limited Competition, and these com- 
petitions will be held in the near future by the Civil Service Commissioners and 
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the Air Ministry respectively. Boys in possession of an approved first school 
certificate may be admitted without other educational examinations. Successful 
candidates will be required to complete a period of 12 years’ regular Air Force 
service from the age of 18, in addition to the training period. At the age of 
30 they may return to civil life, or, upon attaining N.C.O. rank, and subject to 
Service requirements, may be permitted to re-engage to complete time for pension. 

Full information regarding the dates of the respective examinations, the 
methods of entry and the aircraft apprentice scheme generally can be obtained 
upon application to the Secretary, Air Ministry (Aircraft Apprentices’ Dept.), 
Gwydyr House, Whitehall, London, S.W.1. ‘The sons of officers, warrant officers, 
and senior N.C.O.s of the three services will receive special consideration. 


Publications 
With this issue of the Journal each member should receive a copy of the 
Publications of the Society. ‘Chis also contains a list of the chief papers and 


articles which have been published in the Journal since 1917. 


Acknowledgments 

The Council gratefully acknowledge the donation of Journals from Captain 
H. R. Gillman. The Journals cover a period from 1912 to 1931 and have proved 
invaluable for filling up gaps in the Society’s file of Journals. 


Journals 

A number of wrappers for the May Journal addressed to certain Associate 
Fellows were lost in the post. Will those Associate Fellows who have not yet 
received the May Journal, and whose subscriptions have been paid, please notify 
the Editor, so that their Journals can be sent to them? 


Handbook of Aeronautics 

The Handbook of Aeronautics, published with the approval of the Council, 
collects together in an easily usable form the immense amount of scattered informa- 
tion now to be found in aeronautics, information of every-day use to the designer 
and constructor of aircraft, and the aeronautical engineer. 

Copies of the Handbook may be obtained direct from the offices of the Society, 
price 25/- net or 25/9 post free. 


J. Laurence Prircuarp, Secretary. 


ROYAL AERONAUTICAL SOCIETY 


With which is incorporated the Institution of Aeronautical Engineers 


MONTHLY NOTICES 
AUGUST, 1931 


Wilbur Wright Memorial Lecture 


The Wilbur Wright Memorial Lecture will be delivered by Mr. Glenn Martin 
on Wednesday, September 16th, 1931, at 9.15 p.m. in the Science Museum, 
South Kensington. The title of the lecture is ‘‘ The Development of Aircraft 
Manufacturing.’”’ 

On the evening of the delivery of the lecture the Society will hold a 
Conversazione in the Aeronautical Section of the Science Museum, by kind per- 
mission of Colonel Sir Henry Lyons. ‘This date has been selected because at 
that time most of the foreign notabilities in the aeronautical world will be in 
England for the Schneider Trophy Contest and will be specially invited to attend 
the conversazione, at which most of the leaders in British aviation will also be 
present. 

The programme for the evening is as follows :— 

8.30— 9 p.m. Reception by the President, Mr. C. R. Fairey, M.B.E., 
F.R.Ae.S., and the Council. 
g.15—10 p.m. Delivery of the Wilbur Wright Memorial Lecture by 
Mr. Glenn Martin. 
10 p.m.—midnight. Conversazione. 


By kind permission of the Air Council the Band of H.M. Royal Air Force 
will play from 8.30 to 9 p.m. and from 10 p.m. to 11.45 p.m. 

A distinguished company will be present and it is hoped that there will be a 
large attendance of members and their guests. Admission will be by ticket only, 
and applications may be received from non-members. Ladies are specially in- 
vited to be present. Evening dress with orders and decorations will be worn. 

Tickets (including Buffet) are 5/- each, and early application is advised as 
it may not be possible to accommodate late comers. 


Lecture Programme, 67th Session 


The Lecture Programme of the 67th Session of the Royal Aeronautical 
Society has been provisionally arranged as foilows : 

Wednesday, September 16th.--The Wilbur Wright Memorial Lecture, Mr. 
Glenn Martin. 

Thursday, October 8th.—Professor Piccard on his experiences in his famous. 
balloon ascent. 

Thursday, October 15th.—Mr. H. Sutton, M.Sc., A.F.R.Ae.S., ‘‘ The Pro- 
tection of Metals in Aircraft Construction.’’ 

Thursday, October 29th.—Captain A. F. Lamplugh, F.R.Ae.S., M.1.Ae.E., 
** Accidents in Civil Aviation.”’ 
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Thursday, November 5th.—Mr. H. B. Irving, B.Sc., A.F.R.Ae.S., arid Mr. 
A. V. Stephens, ‘‘ Safety in Spinning.”’ 

Thursday, November t9th.—Mr. H. Constant, ‘‘ Aircraft Vibration.”’ 

Thursday, December 3rd.—Mr. S. Scott Hall, M.Se., D.1.C., A.F.R.Ae.S., 
Wheel Brakes and Undercarriages.’’ 

Thursday, December toth.—Mr. W. S. Farren, M.B.E., F.R.Ae.S., 
M.1.Ae.E., Air Flow—-Demonstrations on the Screen by means of 
Smoke.’’ 

Thursday, December 17th.—Dr. G. V. Lachmann, A.I.R.Ae.S., ‘* Control 
Beyond the Stall.’’ 

1932. 

Thursday, January 14th.—Mr. KE. Ower, F.R.Ae.S., ‘‘ Interference.’’ 

Thursday, January 28th.—Mr. A. E. Woodward-Nutt, B.A., A.F.R.Ae.S., 
and Flight Lieutenant A. F. C. Scroggs, ‘‘ The Effect of Height on 
Range.”’ 

Thursday, March roth.—Mr. FE. F. Relf, F.R.Ae.S., ‘‘ Results with the new 
Wind Tunnel at the N.P.L.”’ 

A number of other lectures are being arranged, and all particulars will be 

published as soon as dates are fixed 


Council Meeting 


No meeting of Council was held in July. The next meeting of Council 
will be early in September. 


Elections 


The following are additional clections to those of June 24th :— 
Associate Fellow.—Lric William Edwards. 
Associate Member.—-William George Bruce Callingham. 


Acknowledgments 


The Council wish to acknowledge the gift of one of the group photographs 
of members of the Society from Captain R. O. King; from Dr. Ing. Ph. 
Theodorides, Associate Fellow, Papers on Acronautics 1927-30, published in 
Athens, and a paper on the Scientific and Technical Bases and Progress of 
Aeronautics, published in Athens; from Mr. G. Tilghman Richards a collection of 
private stress calculations of the War Period, a collection of great historical 
interest; and from Mr. G. Ff, Rayner the gift of a large number of early copies 
of the Journan and Aeronautics.’’ 


Correction 


In the paper on Least Work published in the July Journai, p. 654, line 5, the 
sign between U, and U, should read ‘ not equal to,’’ and p. 657, line 7 from 
bottom, for direct cosines read ‘‘ direction cosines.’’ 


Air Vice-Marshal Sir Sefton Brancker 


The Secretary has been asked to edit the memoirs of the late Air Vice- 
Marshal Sir Sefton Brancker, who was for many years a member of Council and 
at one time President of the Society. It would be of great assistance to him if 
any member who has any story to tell of the late President, or any letters or 
documents, or photographs of interest, would lend them for the purposes of the 
biography. All documents, photographs and letters would be carefully copied 
and returned to their senders. 
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Handbook of Aeronautics 

The Handbook of Aeronautics, published with the approval of the Council, 
collects together in an easily usable form the immense amount of scattered informa- 
tion now to be found in aeronautics, information of every-day use to the designer 
and constructor of aircraft, and the aeronautical engineer. 

Copies of the Handbook may be obtained direct from the offices of the Society, 
price 25/- net or 25/9 post free. 


J. Laurence Prircnarp, Secretary. 


OBITUARY 


BEAUMARIS WOODWARD 


It is with very great regret that the Council have to record the death of 
Beaumaris Woodward, who was, for so many years, Honorary Solicitor to the 
Society. Mr. Woodward was elected a member of the Society at the Council 
meeting held on February 2oth, 1911, and almost immediately it was recognised 
that in its new member the Society had someone of great energy and foresight. 
In October, 1911, Mr. Woodward was elected Honorary Solicitor to the Society 
and began immediately to draft up the Articles of Association for Aerial Science, 
Ltd. It was due to Mr. Woodward's far-sighted policy at that time that the 
Society was placed on a firm basis, and the Council feel that every member 
owes to him a deep debt of gratitude for work undertaken at a time when there 
appeared no real incentive for it to be undertaken. [Tor nearly twenty years 
the advice of Mr. Woodward on all legal matters was very freely placed at the 
disposal of the Council, and during those years Mr. Woodward gave up much 
valuable time to straightening out, voluntarily, legal matters that came up for 
consideration. 

Some two years ago Mr. Woodward was stricken with an illness which pre- 
vented him from taking an active part in the meetings of the Council, but up 
to the day of his death he took a keen interest in the Society’s activities, and on 
many occasions expressed his deep regret that he was unable to attend the 
Society’s functions. The Society, indeed, was his hobby and one which he 
rode with an enthusiasm tempered by a solid sense of values which commanded 
a respect for any views he put forward. 

Beaumaris Woodward was born at Plumpton Rectory, Sussex, July 11th, 
1855, the son of the Rev. William Woodward, whose ancestors had held the 
living in unbroken succession from the year 1600. After leaving Felstead he 
was articled to his brother-in-law to be trained as a solicitor, and on completing 
his articles spent some time in Canada and New York. In 1890 he began practice 
as a solicitor in the City of London. 

Although in his 60th year at the outbreak of War he at once joined the Old 
Boys’ Corps. The heavy physical work involved proved too much for him and 
he resumed his work as a solicitor, taking up a position in an office so that 
younger men could be released. In September, 1928, his health failed, and 
from that time until his death on June 14th, 1931, he was a complete invalid. 
Mr. Woodward leaves a widow and one daughter, to whom the Council wish to 
express their condolence on the death of so well known and respected a member 
of the Society. 
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Conversazione and Wilbur Wright Memorial Lecture 


The Wilbur Wright Memorial Lecture will be delivered by Mr. Glenn Martin 
on Wednesday, September 16th, 1931, at 9.15 p.m. in the Science Museum, 
South Kensington. The title of the lecture is ‘‘ The Development of Aircraft 
Manufacture.”’ 

On the evening of the delivery of the lecture the Society will hold a 
Conversazione in the Aeronautical Section of the Science Museum, by kind per- 
mission of Colone! Sir Henry Lyons. ‘This date has been selected because at 
that time most of the foreign notabilities in the aeronautical world will be in 
England for the Schneider Trophy Contest and will be specially invited to attend 
the conversazione, at which most of the leaders in British aviation will also be 
present. 

The programme for the evening is as follows :— 

8.30— 9 p.m. Reception by the President, Mr. C. R. Fairey, M.B.E., 
F.R.Ae.S., and the Council. 
g-15—10 p.m. Delivery of the Wilbur Wright Memorial Lecture by 
Mr. Glenn Martin. 
10 p.m.—midnight. Conversazione. 


By kind permission of the Air Council the Band of H.M. Royal Air Force 
will play from 8.30 to 9 p.m. and from 10 p.m. to 11.45 p.m. 

A distinguished company will be present and it is hoped that there will be a 
large attendance of members and their guests. Admission will be by ticket only, 
and applications may be received from non-members. Ladies are specially in- 
vited to be present. Evening dress with orders and decorations will be worn. 

Tickets (including Buffet) are 5/- each, and early application is advised as 
it may not be possible to accommodate late comers. 


Air Vice-Marshal Sir Sefton Brancker 

The Secretary has been asked to edit the memoirs of the late Air Vice- 
Marshal Sir Sefton Brancker, who was for many years a member of Council and 
at one time President of the Society. It would be of great assistance to him if 
any member who has any story to tell of the late President, or any letters or 
documents, or photographs of interest, would lend them for the purposes of the 
biography. All documents, photographs and letters would be carefully copied 


and returned to their senders. 


Library 
A number of books have been borrowed from the Library by members who 
have not filled in the necessary requisition form with the result these books 
cannot be traced. As they are all books which are in constant demand the 
Council would be glad if any member who has any book at present will return 


it to the Library by September 15th. 
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The books in the Library are chiefly for reference purposes and though the 
comparatively long period of three weeks is allowed for the borrowing of a 
book, the increasing failure of members to return books within that period has 
caused the Council to consider seriously whether the present period should be 
curtailed, The books in the Library are not intended to replace those which 
would ordinarily have to be bought by the individual concerned in the natural 
course of his studies or his work. 

The Council have arranged that the annual Library stock-taking shall take 
place on Tuesday, September 15th, and for that purpose request that all those 
who are now in possession of books borrowed from the Library will return them 
on or before that date. 


Corrections 
In the paper by Mr. H. C. H. Townend the following corrections should 
be ‘made :— 

Footnote, p. 711, should read in full ‘‘ National Physical Laboratory, 
Aerodynamics Department. Reprinted from R. & M. 1394 by kind 
permission of the Aeronautical Research Committee.”’ 

p- 713, line 8, for slot read slat; line 2%, for closed read close. 

p. 714, line 30, for 114in. read 1o$in. 

The title under Fig. 3 should read ‘‘ Mean velocity of slot air resolved 
normal to arc =0.02" ’’ shown — [_- ] 

Fig. 12, Table 5 (a), etc., should read Table II (a), etc. 


Forthcoming Event 
Wednesday, September 16th.—Wilbur Wright Memorial Lecture and Con- 
versazione in the Science Museum, South Kensington, 8.30 p.m.-— 
12 p.m. 
J. Laurence Pritowarp, Secretary. 


OBITUARY 


The Council greatly regret to have to record the deaths of Mr. Edmond F. B. 
Bourne, a Companion of the Society since 1918, who died at Parkstone, Dorset, 
on June roth, at the age of 66; of Professor Archibald Barr, Fellow of the Society 
since 1919, who died on August 5th in his 76th year; of William Lloyd Shiers, 
Associate Member, who died on August 4th in Johannesburg, as the result of an 
accident, at the age of 27; and of Major J. C. B. Firth, Companion, who died on 
August 23rd, at Blyth, Nottinghamshire, at the early age of 37. 

Professor Barr was the Emeritus Professor of Civil Engineering and 
Mechanics at Glasgow University and took a lively interest in aviation, becoming 
the first President of the Scottish Branch of the Royal Aeronautical Society. 
Mr. Shiers was a very keen member, a member of the Johannesburg Light Plane 
Club, and kept in closé touch with the Society and was constantly doing all he 
could to draw the attention of potential members in South Africa to the Society. 
His death is a great loss to aviation. 

The Council wish to express their sincere condolences to the relatives of 
these members, all of whom showed an interest in aviation and encouraged others 
to do so to such an extent that their deaths will be a very great loss. 
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OCTOBER 1931 


The Engineering Journal 


With this issue of the JourNAL there accompanies it the first Aeronautical 
Section reprint of the Engineering Journal. This reprint follows an agreement 
between the Engineering Institute of Canada and the Royal Aeronautical Society. 
The Aeronautical Section reprint contains papers by Flight Lieut. J. R. Cairns, 
R.C.A.F., on ‘* Aerial Cameras and Photography,’’? read before the Ottawa 
Branch of the Society; by J. J. Green, A.R.C.Se., Ph.D., on ‘* Some Problems 
Connected with Fluid Motion,’’ read before the Ottawa Branch; and by Lieut.- 
Colonel W. Arthur Steel, M.C., A.M.E.I.C., on ‘‘ Communication on Civil 
Airways in Canada,’’ read before the Montreal Branch. 

These aeronautical reprints will be issued free with the JouRNAL as_ they 
appear, 


School Lectures 


The Council have made arrangements for lectures to be delivered before 
certain Public Schools. A series of 44 slides has been prepared together with 
full notes on them, so that the lecturer has, in effect, his lecture ready prepared 
and has little to do but deliver it. 

A number of members of the Society have signified their willingness to deliver 
a lecture to one of the Public Schools and the Council will be glad to hear from 
any member who will help in this direction. The Council feel it is of great 
importance that the opportunity of rousing interest in the air among those who 
are bound to have a great influence during the coming years should be seized 
upon. 


Council Meeting 


A meeting of Council was held in the offices of the Society on Tuesday, 
September 8th, 1931. 

Present :—Lieut.-Colonel J. T. C. Moore-Brabazon, Vice-President, in the 
chair; Major ‘IT. M. Barlow, Major G. P. Bulman, Mr. A. H. Hall, Captain 
I. T. Hill, Captain A. G. Lamplugh, Mr, M. Langley, Mr. W. O. Manning, 
Lieut.-Colonel F. C. Shelmerdine. 


Among the business considered was the following :—Lectures before the 
Public Schools; the Lecture Programme of the Society; the Report of the Finance 
Committee ; the Report of the Grading Committee ; and the Report of the Awards 
and Medals Committee. 
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Elections 
At a Council meeting held on September 8th, 1931, the following were 
elected :— 
Fellow.—-Ralph Hazlett Upson. 
Associate Fellows.—Inglis Joseph Gerard, Doris Mona Hirst (from 
Companion), Henry Nigel St. Valery Norman (from Companion), 
Neill Charles Ogilvie-Forbes. 
Associate Members.—Frederick Steadman Farrow, Arthur Steele 
Suddes. 
Associates.—William Alexander Campbell, George Brereton Sadleir 
Falkiner (Australian Branch), Roderick George Morrison, Alaa 
Charles Moyle (Australian Branch), Thomas James William Samuel 
Pearce, Willows Septimus Shaw, Ethelbert Victor Wraight (from 
Student). 
Students.—Alfred Brain, Leslie Victor Clark, Thomas Alexander 
Couper (Australian Branch), Richard Frederick Fairbairn, Geoffrey 
Uffindell Hayns, Jack Kenneth Woolgar Wheatley. 
Companions.—Harold M. Probyn (Squadron Leader, R.A.F.), Laurence 
Chase Sharman (Commander, R.N.), Charles Amherst Villiers. 


Lecture Programme 
The following is a list of lectures as at present arranged :— 
1931. 
Oct. 15th.—Mr. H. Sutton, M.Sc., A.F.R.Ae.S., ‘‘ The Protection of 
Materials.’’ 
Oct. 29th.—Capt. A. G. Lamplugh, F.R.Ae.S., M.I.Ae.E., ‘‘ Accidents in 
Civil Aviation.”’ 
Nov. sth.—Mr. H. B. Irving, B.Sc., A.F.R.Ae.S., and Mr. A. V. Stephens, 
Safety in Spinning.”’ 
Nov. 19th.—Mr. H. Constant, ‘‘ Aircraft Vibration.”’ 
Dec. 3rd.—Mr. S. Scott-Hall, M.Sc., A.F.R.Ae.S., ‘‘ Wheel Brakes and 
Undercarriages.”’ 
Dec. 1oth.—Mr. W. S. Farren, M.B.E., F.R.Ae.S., M.I.Ae.E., ‘‘ Airflow.’’ 
(Demonstrations on the screen by means of smoke.) 
Dec. 17th.—Dr. G. V. Lachmann, A.F.R.Ae.S., ‘‘ Control Beyond the 
Stall.’’ 
1932. 
Jan. 14th.—Mr. E. Owef, F.R.Ae.S., ‘‘ Interference.’’ 
Jan. 28th.—Mr. A. E. Woodward-Nutt, B.A., A.F.R.Ae.S., and Flight 
Lieut. A. F. Scroggs, R.A.F., ‘‘ The Effect of Height on Range.’’ 
Feb, 11th.—Mr. I. J. Gerard, M.Sc., A.F.R.Ae.S., ‘‘ Mechanical Tests oi 
Aircraft Components.”’ 
Feb. 25th.—Mr. P. Salmon, ‘‘ Catapults.’’ 
March ist (Tuesday).—Joint Meeting with the Institution of Automobile 
Engineers. Lecture by Mr. C. B. Dicksee on ‘‘ Diesel Engines for 
Road Transport ”’ (7.30 p.m.). 
March roth.—Mr. E. F. Relf, F.R.Ae.S., ‘‘ Results with the New Wind 
Tunnel at the National Physical Laboratory.’’ 
April 14th——Mr. W. L. Taylor, ‘‘ Aero Engine Accessories.’’ 
All meetings will be held at 6.30 p.m. at the Royal Society of Arts, 18, John 
Street, Adelphi, W.C.2. With the exception of March 1st all the meetings are 
on Thursdays. 
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Medals and Awards 
The following awards were made at the Council Meeting held on Tuesday, 

September 8th, 1931. Full particulars of the awards are given in the report, 
in this issue of the JouRNAL, of the Conversazione held on September 16th :— 

Simms Gold Medal to Dr. A. H. Davis. 

Taylor Gold Medal to Squadron Leader W. R. D. Acland. 

Silver Medal to Mr. H. C. H. Townend. 

Busk Memorial Prize to Mr. A. Gouge. 

Pilcher Memorial Prize to Mr. S. G. Hooker. 


R.38 Memorial Prize divided between Professor Southwell and Miss 
Chitty, and Mr. W. G., Bird. 


Acknowledgment 


The Council wish gratefully to acknowledge the gift to the library of a 
number of interesting old German books from Messrs. Trost Brothers, Ltd. 


Advance Proofs 


Advance proofs of lectures for the Session may be obtained on a prepayment 
of 8/-, post free. Single copies for any particular lecture are sixpence, or 7d. 
post free, from the offices of the Society. 


Liberty Engine 

A member is inquiring if any other member has a copy of A.P. 949 (Liberty 
Engine) which he would like to sell. If any member has, will he please com- 
municate with the Secretary ? 


Group Photograph 


A member has a group photograph, with key, of members of the Society 
which he would like to dispose of. Will any member wishing for a copy write 
to the Secretary ? 


Forthcoming Events 


Thursday, October 1st.—Lecture before the Gloucester and Cheltenham 
Branch by Major T. M. Barlow, M.Sc., F.R.Ae.S., on ‘‘ Recent 
Developments in Aircraft Engineering.’’ 

Thursday, October 8th.—Lecture before the Gloucester and Cheltenham 
Branch by Dr. L. Aitchison. 

Friday, October 9th.—Lecture before the Foreman’s Mutual Benefit Society 
by Captain J. Laurence Pritchard, Hon. F.R.Ae.S., on ‘* Ten 
Years’ Progress in Aviation with a Look into the Future,’’ at the 
Charing Cross Hotel. 

Saturday, October 1oth.—Lecture before Ipswich School by Mr. W. O. 
Manning, F.R.Ae.S. 

Thursday, October 15th.—-Lecture, ‘‘ The Protection of Materials,’’ by Mr. 
H. Sutton, M.Sc., A.F.R.Ae.S., in the Lecture Hall of the Royal 
Society of Arts, 18, John Street, Adelphi, W.C.2, at 6.30 p.m. ~ 

Tuesday, October 2zoth.—Lecture before the Bristol Branch by Mr. E. C. 
Gordon England, A.F.R.Ae.S., on ‘* Soaring Flight; its Function 
in Aviation. 
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Thursday, October 22nd.- Lecture before the Gloucester and Cheltenham 
Branch by a representative of the Mond Nickel Co. on ‘ Nickel 
and its Alloys.’’ 

Friday, October 23rd.—-Lecture before Merchant Taylors’ School by Mr. 
C. R. Fairey, M.B.E., F.R.Ae.S., President of the Society. 

Thursday, October aoth.—tLecture, ‘ Accidents Civil Aviation,’ 
Captain A. G. Lamplugh, F.R.Ac.S., M.1.Ae.E., in the Lecture 
Hall of the Royal Society of Arts, 1&, John Street, Adelphi, W.C.2, 


by 


at 6.30 p.m. 
Lecture before Eton College by Colonel the Master 


Kriday, October 30th, 
the 


of Sempill, A.F.C., .R.Ae.S., Immediate Past-President of 
Society. 
J. Laurence Prrrvenarp, Secretary. 
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Members of Parliament 


The following members of the Society were returned to Parliament in the 
recent elections :— 

Lieut.-Colonel J. T. C. Moore-Brabazon, M.C., F.R.Ae.S., Vice-President. 

Mr. A. E. L. Chorlton, C.B.E., M.Inst.C.E., M.I.Mech.E., F.R.Ae.S. 

Mr. O. E. Simmonds, F.R.Aec.S., M.I.Ae.E., M.A. 


Council Meeting 


A Meeting of Council was held in the offices of the Society on Tuesday, 
October 13th, 1931. 

Present :—Mr. C. R. Fairey, M.B.E., F.R.Ae.S., in the chair. Captain 
P. D. Acland, Professor L. Bairstow, Major T. M. Barlow, Mr. M. L. Bramson, 
Mr. Griffith Brewer, Major G. P. Bulman, Mr. A, H. Hall, Captain F. T. Hill, 
Mr. J. C. Hodgson (Hon. Librarian), Major D. H. Kennedy (Hon. Treasurer), 
Mr. M. Langley, Mr. W. O. Manning, Colonel the Master of Sempill (Past- 
President), Mr. F. Sidgreaves, Mr. H. EE. Wimperis (Vice-President). 

Among the business considered by the Council was an interim report of the 
Education Committee; the appointment of a representative to the Czecho- 
slovakian Acro Exhibition; the appointment of a representative on the B.EE.S.A. 
Fans Committee; the report of the Finance Committee; the report of the 
Grading Committee; consideration of additional lectures to the Lecture 
Programme. 


Elections 
The following recommendations of the Grading Committee were approved 
by the Council at their meeting on Tuesday, October 13th, 1931: 
Associate Fellows.—Richard Milroy Clarkson, Hayne Constant, Johi 
Joseph Green (from Student), Joseph Martin Heesem (re-elected), 
Ernest Platton King, John Henry Broughton’ Larrard, Jean 
Pontremoli, William Norman Roberts. 
Associate.—Joseph Williams. 
Students.—Lorne Stuart Campbell, Noel Hogman, John Wesley Loader, 
Leslie Woodhouse Reeve, Alexander Phillips West. ; 
Companions.—Robert Milroy Hayes (from Student), Thurstan T. James, 
Harriet Mary St. George Knightley. 
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Czechoslovakian Aero Exhibition 

_ Colonel the Master of Sempill has been appointed the Society’s representa- 
tive at the Czechoslovakian Aero Exhibition to be held in September-October, 
1932. 


B.E.S.A. Committee on Fans 


Mr. McKinnon Wood has been appointed the Society’s representative to the 
B.E.S.A. Committee on Fans. 


College of Acronautical Engineering 


Mr. C. R. Fairey, M.B.E., has joined the Advisory Council of the College 
of Aeronautical Engineering, Chelsea, in the capacity of President of the Society. 


Acknowledgments 


The Council acknowledge gratefully an old French coloured print, ‘‘ Moyen 
infaillible d’enlever les Ballons,’’ from Colonel N. Belaiew, C.B., M.I.Ae.E. 


Corrections 
The following corrections should be made in the paper on ‘* The Metalelad 
Airship,’’ by Mr. Carl B. Fritsche: 
Page 859, line 35, should read: 8.20lbs. per sq. ft. or 1.57in. H,O. 
Page 860, line 30, should read: 
P (6,640,000 x 2)/(3.14 = 14.7 Ibs./sq. ft. =2.82in. H,O. 


Membership Badges 


For those members of the Society who wish to have them, a badge has beea 
prepared. The badge shows the symbols of the Society, the peregrine and 
balloon, in finely chased gilt-on a hlue enamel background, surrounded by a royal 
blue border on which appears the lettering ‘‘ The Royal Aeronautical Society, 
1866.’’ The badges have been hand made with the greatest care so that they 
will always retain their original appearance, and it is hoped that members will 
wear them on all suitable occasions. The price is 5/- or 5/3 post free. 


Forthcoming Events 

Wednesday, November 4th.—Lecture before Radley College by Major D. H. 
Kennedy, O.B.E., F.R.Ae.S. 

Thursday, November 5th.—Lecture, ‘‘ Safety in Spinning,’’ by Mr. H. B. 
Irving, B.Se., A.F.R.Ae.S., and Mr. A. V. Stephens, in the Lecture 
Hall of the Royal Society of Arts, 18, John Street, Adelphi, W.C.2, 
at 6.30 p.m. 

Monday, November 9th.—Lecture, illustrated with film, ‘‘ Aeroplanes as an 
Aid to Mineral Exploration, and the Operation of Aircraft in Sub- 
Zero Temperatures,’’ by Captain W. J. McDonough, in the Film 
House of the Gaumont Film Co., Wardour Street, W.1, at 6.30 p.m. 

Friday, November 13th.—Lecture before University College School by Mr. 
W. O. Manning, F.R.Ae.S. 

Tuesday, November 17th.—Inaugural Address before the Students’ Section 
of the Royal Aeronautical Society, by Professor L. Bairstow, 
C.B.E., F.R.S., F.R.Ae.S., on ‘‘ Applications of Aeronautical 
Research,’’ in the Library of the Society, at 6.30 p.m. 
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Tuesday, November 17th.—Lecture before Wrekin College by Major T. M. 
Barlow, M.Sc.(Eng.), F.R.Ae.S. 

Tuesday, November 17th.—Lecture before the Bristol Branch by Major J. S. 
Buchanan, O.B.E., F.R.Ae.S., on ‘‘ High Speed Aircraft.” 
Thursday, November 1oth.—Lecture, ‘‘ Aircraft Vibration,’? by Mr. H. 
Constant, A.F.R.Ae.S., in the Lecture Hall of the Royal Society 

of Arts, 18, John Street, Adelphi, W.C.2. 

Friday, November 2oth.—Lecture before the Hull and Leeds Branch by 
Lieut.-Colonel W. Lockwood Marsh, O.B.E., M.A., LL.B., 
F.R.Ae.S., on ‘* Speed in Aviation and What it Means.’’ 

Saturday, November 21st.—Lecture before Clifton College by Professor A. J. 
Sutton Pippard, M.B.E., D.Sc., F.R.Ae.S. 

Monday, November 23rd.—Lecture before Birkenhead School by Captain 
J. Laurence Pritchard, Hon.F.R.Ae.S. 

Tuesday, November 24th.—Lecture before Blackpool High School by 
Captain J. Laurence Pritchard, Hon.F.R.Ae.S. 

Wednesday, November 25th.—Lecture before Bristol Grammar School by 
Professor A. J. Sutton Pippard, M.B.E., D.Sc., F.R.Ae.S. 
Wednesday, November 25th.—Lecture before Westminster School by Mr. 
C. R. Fairey, M.B.E., F.R.Ae.S., President of the Society. 
Thursday, November 26th.—Lecture before Bedford School by Major G. P. 

Bulman, O.B.E., A.F.R.Ae.S. 

Saturday, November 28th.—Lecture before Caterham School by Captain 

J. Laurence Pritchard, 


J. Laurence Prircnarp, Secretary. 
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Council Meeting 

A meeting of Council was held on Tuesday, November 1oth, 1931, in the 
offices of the Society. 

Present: Mr. C. R. Fairey, M.B.E., F.R.Ae.S., President, in the chair. 
Captain P. D. Acland, Professor L. Bairstow (Vice-President), Major T. M. 
Barlow, Mr. M. L. Bramson, Mr. Griffith Brewer (Vice-President), Major J. S. 
Buchanan, Major G. P. Bulman, Mr. A. H. Hall, Captain F. T. Hill, Mr. J. E. 
Hodgson (Hon. Librarian), Mr. W. O. Manning, Colonel the Master of Sempill 
(Past-President), Mr. H. E. Wimperis (Vice-President), Mr. R. McKinnon Wood. 

Among the business considered by the Council was:—An interim report of 
the Education Committee; the report of the Finance Committee; the report of 
the Grading Committee ; the Aero Exhibition in Athens in March, 1932; nomina- 
tions for the Guggenheim Medal. 


Annual Summary 

This month’s Journal contains a summary of the Society’s activities during 
the past year. This summary will be supplemented by the Annual Report of 
Council which will appear as usual in the March issue. A number of the usual 
notices, ¢.g., Elections, appear in the summary and are not printed in the 
Monthly Notices. 


Subscriptions 

Members are reminded that their subscriptions are due on January 1st, 1932. 
The Society, like all other institutions, is passing through a difficult time, and 
the Council hope that every member will make every effort to pay his subscription 
as early as possible in the new year. The rates are :— 


Home. Abroad. 

4% 8. d. s. 
Fellow 3 3 0 
Member 4 4 0 + 
Associate Fellow 2820 
Associate Member ... “3 § @ 220 
Companion 2 2 0 


* £1 1s. od. without Journal. 


The Aeronautical Diary, 1932 


The Aeronautical Diary for 1932 has just been published by Messrs. Gale 
and Polden. For those who are members of the Society, the diary is obtainable 
with the Society’s crest on it in gold. The diary contains very full information 
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of aeronautical bodies, flying clubs, civil flying schools, aircraft and aero engine 
manufacturers, commercial and light aircraft, aero engines, notes on licensing 
private pilots, air touring facilities, air stations, air records and aircraft making, 
as well as tables and other information of interest to airmen, forthcoming 
lectures, etc. It is hoped that every member of the Society will buy a copy of 
the diary, for by buying it every member is directly helping the Society, as 
a percentage of the profits from all copies sold is being given by the publishers 
to the Endowment Fund. The prices of the diary are as follows:—Bound in 
blue cloth, without loop and pencil, 1s. 6d. net; in blue cloth, with loop and 
pencil, 2s. net; in royal blue leather, with loop and pencil, 3s. net; in refill form 
in solid blue morocco leather wallets, 7s. 6d. 

Applications for the Aeronautical Diary should be made direct to Messrs. 
Gale and Polden, Aldershot, and not to the offices of the Society. 


Forthcoming Events 


Tuesday, December 1st.—Lecture before Tonbridge School by Mr. J. E. 
Hodgson. 

Thursday, December 3rd.—Lecture, ‘‘ Wheel Brakes and Undercarriages,”’ 
by Mr. S. Scott-Hall, M.Sc., D.I.C., A.F.R.Ae.S., in the Lecture 
Hall of the Royal Society of Arts, 18, John Street, Adelphi, W.C.z2, 
at 6.30 p.m. 

Thursday, December 3rd.—Lecture before the Gloucester and Cheltenham 
Branch by a member of the Cierva Autogiro Co., on ‘‘ The 
Autogiro.”’ 

Friday, December 4th.—Lecture before Hurstpierpoint College by Captain 
J. Laurence Pritchard, Hon.F.R.Ae.S. 

Friday, December 4th.—Lecture before the Bristol Branch by Mr. E. F. 
Relf, F.R.Ae.S., on ‘‘ Aeronautical Research Development.’’ 

Tuesday, December 8th.—Lecture before Beaumont College by Major T. M. 
Barlow, F.R.Ae.S. 

Thursday, December 1oth.—Lecture, ‘‘ Airflow,’’ by Mr. W. S. Farren. 
M.B.E., F.R.Ae.S., M.I.Ae.E., with demonstrations on the screen 
by means of smoke, in the Lecture Hall of the Royal Society of 
Arts, 18, John Street, Adelphi, W.C.2, at 6.30 p.m. 

Thursday, December 1oth.—Lecture before the Yeovil Branch by Mr. J. R. 
Ashwell-Cooke, Chairman of the London Gliding Club, on ‘* The 
Gliding Movement in England and Germany.’’ 

Thursday, December 1oth.—lecture before the Imperial Service College, 
Windsor, by Major T. M. Barlow, I.R.Ae.S. 

Friday, December 11th.—Lecture before the Hull and Leeds Branch by Mr. 
I, J. Gerard, M.Sc., Assoc.M.Inst.C.E., A.F.R.Ae.S., on ‘‘ Tests 
of Aircraft Structures and Components.’’ 

Tuesday, December 15th.—Lecture before the Borough Polytechnic Engi- 
neering Society by Mr. D. Hay Surgeoner, Stud.R.Ae.S.1. 
Thursday, December 17th.—Lecture, ‘‘ Control beyond the Stall,’’ by Dr. 
G. V. Lachmann, A.F.R.Ae.S., in the Lecture Hall of the Royal 

Society of Arts, 18, John Street, Adelphi, W.C.2, at 6.30 p.m. 

Thursday, December 17th.—Lecture before the Yeovil Branch by Captain 
G. P. Olley, of Imperial Airways, Ltd., on ‘‘ Twelve Years’ Pro- 
gress in Commercial Aviation.’’ 


J. Laurence Pritcuarp, Secretary. 
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PUBLICATIONS 


OF THE 


RoyaL AERONAUTICAL SOCIETY 


with which is incorporated The Institution of Aeronautical Engineers. 


Corrected to May, 1931. 


TOGETHER WITH 


A CLASSIFIED LIST OF ARTICLES 


FROM 


The JOURNAL of the Society for 1917-1931. 


7, ALBEMARLE STREET, LONDON, W.1. 


3 
Be 


Annual Reports of the Aeronautical Society. 


These Reports, which were issued annually from 1866-1897, when they were 
replaced by THE AERONAUTICAL JouRNAL, form a complete record of the pioneer 
work that was done during that period and are of great historical interest and 
value. As many of these volumes are now extremely rare special prices will be 
forwarded on application. 


The Journal of The Royal Aeronautical Society 
with which is incorporated 
The Institution of Aeronautical Engineers. 


The Official Organ of the Society, containing original articles and full reports 
of all Papers read before the Members, together with discussions thereon. 


Annual Subscription: £2 4s. 6d., post free, Home or Abroad; 
Trade Price, £1 17s. 6d. 
Separate Numbers 3s. 6d., 3s. 9d. post free; Trade Price 3s. 2d. 


(Nore.—A classified list of important articles published in the Journal from 
January 1917, to May, 1931, is given in this pamphlet. The price of 
Journals which are more than one month old cannot be guaranteed, 


and an inquiry should be made before ordering.) 


The Aeronautical Classics. 


Reprints of the Work of the Early Pioneers on whose theories modern 
flight is based. 


1. Aerial Navigation,’”’ by Sir George Cayley (1809)... iis, 
2. Aerial Locomotion,’’ by F. H. Wenham (1866) _... 5/- 
3. “The Art of Flying,’’ by Thomas Walker (1810)... ee Sa 1/6 
4. The Aerial Ship,’’ by Francesco Lana (1670) ... 5/- 
5. Gliding,’’ by Perey S. Pilcher (1897) 2/6 
6. ‘* The Flight of Birds,’’ by G. A. Borelli (1680)... eee hs 1/- 


“Report of the Bird Construction Committee (1911) _... 10/6 


Transactions of the Royal Aeronautical Society. 


Original Papers of a Fundamental Character in the Science of Aeronautics. 


No. Title Price 
1. ‘‘ The Calculation of Stresses in Aeroplane Wing Spars,’’ by Arthur 
2. ‘* Position Fixing in Aircraft during Long Distance Flights over the 
Sea,’’ by Instructor-Commander T. Y. Baker, R.N., and Major 
L. N. G. Filon, D.Sc., F.R.S., late R.A.F. 5/- 
3. Aero Engine Efficiencies,’’ by Dr. A. H. Gibson ... 5/- 


REPRINTS. 


The following reprints of important Papers read before the Society are available: 


No. Title Price 
2. ‘‘ Methods of Measuring Aircraft Performances,’’ by Captain H. T. 
3. ‘‘ The Screw Propeller in Air,’’ by M. A. S. Riach, 1917... ae 2/6 
4. ‘‘The High Tension Magneto,’’ by A. P. Young, 1917... .. 10/- 
5. “‘ Commercial Aeronautics,’’ by G. Holt Thomas, 1918 ine be 2/6 


7. “‘ Steel Tubes, Tube Manipulation and 'Tubular Structures for Air- 


craft,’’ by W. W. Hackett and A. G. Hackett, 1918... a 2/6 
9. “‘ Design of Aeroplane Struts,’’ by W. H. Barling, A.R.C.Se., B.Sce., 

and H. A. Webb, M.A., 1918 2/6 
10. “‘ Stress Optical Experiments,’’ by Major A. R. Low, 1919 ... ie 5/- 
12. ‘‘ Struts of Conical Taper,’’ by H. A. Webb, M.A., and Miss E. D. 

19. Valve Steels,’’ by P. B. Henshaw, 1927 _... .. 10/- 


20. ‘‘ The Generation of Vortices in Fluids of Small Viscosity,’’ by Dr. 


21. ‘‘ Recent Model Experiments in esata ’ by E. G. Richard- 
son, B.A., M.Se., Ph.D., 1927 5/- 


22. ‘‘ Parachutes,’’ by Flight-Lieutenant F. O. Soden, 1927 _... oe 2/8 


Title 
‘‘ Safety from Fire in Airships,’’ by Wing-Commander T. R. Cave- 
Browne-Cave, C.B.E., F.R.Ae.S., A.M.I.Mech.E., 1927 


‘Secondary Stresses in saidigiia Hull Pen” by J. F. Baker, 


‘“The Problem of the Long-Range Flying Boat,’ Mejor 
Rennie, A.R.T.C., A.M.Inst.C.E., F. 


‘‘ Fog,’’ by Captain F. Entwistle, B.Sc., 1928 ... 


‘“ Modern Developments in Aircraft Instruments,’’ by Major C. J. 
Stewart, O.B.E., M.I.Mech.E., F.R.Ae.S., M.I.A.E., 1928 .. 


Experiments on Model Airscrews at High F. 
Douglas, M.C., D.Sc., 1928 


. ‘‘ The Variable Pitch Airscrew,’’ by H. S. Hele-Shaw, D.Se., LL.D., 


F.R.S., M.Inst.C.E., and T, E. B.Sce., A. 


16th Wilbur Wright Memorial Lecture by F. Handley 
Page, C.B., F.R. Ae.8., 1928 sini 


. ““ Notes on a Family of Similar Flying Boats,’’ by C. Dornier, 1928 
. ‘The Use of Light Alloys in Aircraft fron. the Point of View of 


Corrosion,’’ by H. Sutton, M.Sc., A.F'.R.Ae.S., 1928 ... 


. ‘The Testing of Adhesives for Timber,’’ by W. D. Douglas, 


F.R.C.Se.1., A.M.I.E.E., A.F.R.Ae. and C. B. Pettifor, 


. “The Machinery Installation of Airship R.101,’’ by Wing-Commander 


T. R. Cave-Browne-Cave, C.B.E., A.M.I.Mech.E., A.M.I.N.A., 


. “Steel Tubes Manipulation and Tubular Structures for Aircraft,’’ by 


W. W. Hackett, and ‘‘ Stainless Steel and Iron,’’ by W. Hackett 


. ‘‘ Weight of Aircraft,’’ by Major T. M. Barlow, M.Se., M.Inst.C.E., 


M.I.Mech.E., F.R.Ae.S., 1929 


‘* Air-Cooled Engines in Service,’’ by A. H. R. Fedden, F.R.Ae.S., 


. ‘The Streamline Aeroplane,’’ by B. Melville Jones, A.F.C., M.A., 


F.R.Ae.S., 1929 


. “ The Flutter of Aeroplane Wings.”’ by R. A. Frazer, F.R.Ae.S., 1929 
. ‘“Monoplane or Biplane,’’ by W. S. Farren, F.R.Ae.S., 1929 
3. “‘ The Helicogyre,’’ by V. Isacco, 1929 


“The Cruise of the Royal Air Force Far East Flight,’’ by Group- 
Captain H. M. Cave-Browne-Cave, D.S.0., D.F.C., F.R.Ae.S., 


Airscrew Body Interference, 
A.F.R.Ae.S. 


"by C. N. H. Lock, M.A., 


Price 


2/6 


5/- 


5 
23. 
24, 
2/6 
27. 
5/- 
29. 
5/- : 
5 /- | 
31 
5/- 
82. 
5/- 
34 
| 
37 
2/6 
59, : 
5/- 
4 5/- | 
5/- 
44, 
5/-- 
| 


No. Title Price 
46. ‘‘ R.101,’’ by Lieut.-Col. V. C. Richmond, O.B.E., B.Sc., F.R.Ae.S. 5/- 


47. ‘‘The External Forces on an Airship Structure, with Special 
Reference to the Requirements of Rigid Airship stiaindin ”” by 


H. Roxbee Cox, Ph.D., D.I.C., A.F.R.Ae.S.... ae 5/- 
48. French Wind Tunnel Methods,’’ by A. Lapresle... 5/- 
49, Handling and Mooring of Airships,” by G. H. Scott, C.B.E., 
A.F.C., F.R.Ae.S. ... 2/6 
50. “‘ Prospects of Civil Aviation in Kast Africa,’’ by F. niu M.C., 
51. ‘‘ The Lubrication of Aircraft Engines,’’ by F. A. Foord, A.F.R.Ae.S. — 10/- 


52. “ Science in Relation to Regulating and Promoting Civil Aviation,’ 


by the Hon. Wm. P MacCracken, Jun. ... 5/- 
53. ‘‘ Strength of ‘Transverse Frames of Rigid Airships,’’ by Miss H. M. 

Lyon, M.A., A.F.R.Ae.8. _... 5/-- 
54. *‘ Ten Years’ Gliding and Soaring n Germany,’’ by Dr. W. Georgii ... 5/- 
55. “ Resistance of Air-Cooled Engines ’’ and *‘ The Townend Ring,’’ by 

Major F. M. Green, O.B.E., A.M.Inst.C.K., F.R.Ae.S., and 

Mr. H. C. H. Townend, A.F.R.Ae.S8._... 5/- 
56. “ The Equilibrium of Loaded Impeller Blades, with Special Reference 

to the Strength of Thin Metal Airscrews,”’ ash P. A. Ralli, 

57. ‘* The Origin and Development of Heavy Oil — by D. Kh. — 


Miscellaneous Publications. 


Consolidated ee Index to the Journal of the Royal Aeronautical Society. 
. 6d. net 


This is a iain index of all articles and papers which have 
appeared in the Journal for 1897-1926 inclusive. 


Catalogue of the Library of the Royal Aeronautical Society. Price 5/-. 
A subject and authors’ index of the most comprehensive aeronautical 
library in the world. 


The Report of the International Air Congress, London, 1928. 25/-. 
Fr Aims and Objects of the Royal Aeronautical Society. Free. 
Regulations for the Awards of Medals and Prizes. Free. 
Regulations for the Reading of Papers. Free. 


Regulations for Examinations. Free. 


Published under the authority of the Council: Handbook of Aeronautics, an 
international hook of reference for aeronautical engineers. 25/- net 
(25/9 post free). 


Publications of. the Institution of Aeronautical Engineers. 
MINUTES OF PROCEEDINGS. 


1923. 
No. 
3. Aeroplane Design,’’ H. P. Folland, F.R.Ae.S., M.B.E., M.I.Ae.E. 4/6 
Constructional Design of Aeroplanes ’’ (in three sections), C. W. 
Tinson, F.R.Ae.S., M.I.Ae.EK. 
‘“Oleo Undercarriage Design,’’ G. H. Dowty, A.F.R.Ae.S 
‘Experimental Data without a Wind Channel,” Major F. 
Gnosspelius, A.C.G.I., A.F.R.Ae.S., M.I.Ae.E. 
‘Gliding and Gliders at Itford.’’ A Discussion led by W. O. 
Manning, F.R.Ae.S., M.I.Ae.E. 
‘“ Wind Tunnel Work at the National Physical Laboratory,’’ W. L. 
Cowley, A.R.C.Se., D.I.C., M.I.Ae.E. 
teport of Fifth Annual Meeting, with Presidential Address and 
Lecture on “‘ Aerial Photography,’’ by Lieut.-Colonel J. T. C. 
Moore-Brabazon, M.C., M.P., F.R.Ae.S., M.I.Ae.E. ... 4/6 
‘* Some Controversial Points in Aircraft Detail Design,’’ F. T. Hill, 
B.Sc., Wh.Ex., F.R.Ae.S., M.I.Ae.E. 
‘* Low-Powered Flying,’’ Squadron-Leader M. E. A. Wright, A.F.C. 
‘Some Aspects of an Attempt to Fly Round the World,’’ Major 


W. T. Blake, A.M.I.Ae.K. ... = 3/6 
1924. 
‘* Welded Steel Tube Construction and the Development of Canti- 
lever Wings,’’ A. H. G. Fokker... 4/6 


8. ‘‘ Three-Ply and its Uses in Aircraft Construction,’’ Capt. R. N. 
Liptrot, B.A. 
‘The Soaring Flight Question, H. Hankin, M.A., D.Se.... Aid 4/6 


9. “The Loth Leader Cable System for Electrical Steering of Aero- 
planes,’’ W. Loth and Jolin Gray, B.Se., M.I.E.E. 
‘* Reminiscences of the Early Days of Aviation at Brooklands,’’ 
R. L. Howard-Flanders, A.F.R.Ae.S., M.I.Ae.E. 4/6 


10. ‘‘ Some Problems in Connection with the Structure of Rigid <Air- 
ships,’’ Lieut.-Col. V. C. Richmond, O.B.E., B.Se., F.R.Ae.S. 


Low-Powered Flying,’’ W. O. Manning, I’.R.Ae.S., M.I.Ae.E. ... 4/6 


12. ‘‘ Braided Rubber Shock-Absorber Cord for Aireraft,’’ L. Rowland, 

B.Se., A.M.Inst.C.E. 
Sixth Annual Meeting, 1924, with Presidential Address by Lieut.- a 

Colonel J. T. C. Moore-Brabazon, M.C., M.P., F.R.Ae.S., 
M.1I.Ae.K., and Paper on ‘‘ Empire Communications,’’ by A. H. 2 

1925. 

13. ‘‘ Commercial Airship Design,’’ Capt. F. L. M. Boothby, C.B.E., 

| F.R.Ae.S. 


“Steel versus Lighter Alloys,’’ Colonel N. Belaiew, C.B., 


No. 
14. ‘‘ The History and Evolution of the Avro Training Machine,’”’ R. J. 
15. ‘‘ A Few Experiments with Shock-Absorbing Hulls for Flying Boats,” 
Lieut. N. Olechnovitch, M.I.Ae.E. 
‘*The Position of the Airship in Aerial Transport,’’ Lieut.-Comdr. 
C. D. Burney, C.M.G., M.P., R.N. (Retd.). 
‘* Lessons of 1924,’’ Capt. W. H. Sayers, M.J.Ae.E. ... 
1926. 
18. ‘‘Some Aspects of Full-Scale Experiments,’’ C. Howarth, 
A.F.R.Ae.S., M.I.Ae.E. 


‘The Care and Maintenance of Machine Tools as an Important 
Factor in Workshop Routine,’’ Lieut. N. Olechnovitch, 
M.I.Ae.E. 


19. ‘* Practical Flying,’’ M. L. Bramson, A.C.G.I., F.R.Ae.S., M.I.Ae.E. 


‘“The Metal Construction of Aeroplanes—its Advantages—its Present 
State—its Future,’’ M. E. Dewoitine 


MONTHLY JOURNAL. 


1927. 
Jan. ‘*‘ Metal-Clad Rigid Airship Development,’’ Ralph H. Upson, 
M.S.A.E. 


‘“ Some Reminiscences of Ten Years Ago,’’ Lawrence A. Wingfield, 


Feb. ‘‘ Unsolved Aeronautical Problems,’’ M. L. Bramson, A.C.G.I., 
F.R.Ae.S., M.1.Ae.E. 


‘* Aireraft Alighting and Arresting Mechanisms,’’ G. H. Dowty, 
A.F.R.Ae.S., M.I.Ae.E. 


Mar. ‘“‘ Wind Structure in Relation to Air Navigation,’’ Captain F. 
Entwistle, B.Sc. 

““Some Practical Points in the Structural Design of Aircraft,’’ 

A. P. Thurston, D.Se., M.B.E., M.I.Mech.E., F.R.Ae.S., 

April. ‘* Some Notes on the Possibilities of Progress in Aviation,’ A. G. 
Von Baumhaer. 


‘“ Air Photography Apparatus,’’ F. S. Barton, M.A., F.Inst.P. ... 


May. ‘‘Some Experiments on the Effect of Repeated Stresses on 
Materials,’’ Prof. F. C. Lea, D.Se., M.Inst.C.E., M.I.Mech.E. 


‘Some Notes on the Design of Airscrews,’’ Captain F. S. Barn- 
well, B.Sc., O.B.E., A.F.C., F.R.Ae.S. 


4/6 


4/6 


4/6 


4'6 


5/-- 
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No. 

June. “Some Commercial Aspects of Air Surveying,’ Major H. 
Hemming, A.F.C., F.R.G.S., A.F.R.Ae.S. (Director of the 
Aireraft Operating Co., Ltd.). 


‘Aviation in Australia,’’ Flight-Lieut. J. Renison Bell, 
July. “‘ Flying for Air Survey Photography,’’ Captain F. Tymms, M.C., 
A.F.R.Ae.S. 
‘“‘ Portable Hangars,’’ Major H. N. Wylie, B.Se., F.R.Ae.S. 
‘““A Summary of the Law in Relation to Aerial Navigation,”’ 
Lawrence A. Wingfield, M.C., D.F.C., A.R.Ae.8.1. Aes 3/6 
Aug. ‘‘ Heat-Resisting and Non-Corrodible Steels,’’ S. A. Main, B.Sc., 
F Inst.P. of the Hadfield Research Laboratories, Sheffield. 


‘The Application of Insecticides eas or Dudley Wright, 


Sept. ‘‘ Some Further Practical Points in the Structural Design of 
Aireraft,’’ A. P. Thurston, D.Sc., M.B.E., F.R.Ae.S., 


M.I.Ae.E. 
‘“Notes on Seaplane Design,’? Commander J. C. Hunsaker 


Abstracts from the Scientific and Technical Press. 


(These are abstracts, prepared by the Air Ministry, of articles on aviation 
and allied subjects, from the scientific and technical Press of the world. The 
following list gives the dates when each one of the series has been published in 
the Journal.) 


No. 1. January, 1927. No. 10. January, 1930. 
» 2 May, 1927. ,», 11. January, 1930. 
» oo dune, 1927. ,, 12. March, 19380. 
» 4. August, 1927. ,, 13. July, 1930. 
» 9%. February, 1928. ,, 14. September, 1930. 
», 6. September, 1928. ,, 15. November, 1930. 
», 7%. February, 1929. ,. 16. January, 1931. 
June, 1929. 17. April, 1931. 


», 9. October, 1929. » 18. June, 1981. 
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THE JOURNAL OF THE ROYAL AERONAUTICAL SOCIETY 


With which is incorporated the Institution of Aeronautical Engineers 


A CLassiFieD List oF ARTICLES—1917-May, 


Aerodynamics 


Some Outstanding Problems in a 

The Wind Channel: Its Design and 

F'ull-scale Aeroplane Experiments 

From soda to Full Scale in Aeronautics .. 

The Work of the Advisory Committee for Aeronautics 

The Handley Page Wing ... ss 

Scientific Methods in Aeronautics ne ne 

The Design of Aeroplane Control Surfaces ... 

Staggered Spar Sections 

The Co-Relation of Model and Full-Scale Work ... 

Wind Channel Experiments on a Pariah 

Two-Dimensional Aerofoil Theory me 

Aeronautic Research and Aircraft Design ... 

Theoretical Relationships for Lift & Drag of Aerofoils 

The Vortex Pair Quickly Formed by Some Aerofoils 

Aspect of an Assumption of 

1eory 

Control of Aeroplanes’ at Low Speeds 

The Work of the A.R.C.’s Panel on Scale Effect... 

Skin Friction 

The Reaction of a Stream of Viscous Fluid on a 
Rotating Circular Cylinder ... 

Some Recent Work of the Aerodynamics Depart. 
ment, National Physical Laboratory 

Vortex Motion Behind a Circular Cylinder ... 

Note on the Longitudinal Stability of Aeroplanes 
with Special Reference to Tail Plane Design 

On the Pressure Distribution Round vane Aero- 
foils of High Aspect Ratio .. % 

The Control of Stalled Aeroplanes 

Notes on Stalled Flying ... Ss 

The Tailless Aeroplane 

Sustentation in Flight : 

Bernouilli’s Theorem in Aerodynamics 


Stalled Flying 
The Spinning of Aeroplanes 
The Generation of Vortices in Fluids of nape 


Viscosity 

Some Recent Experiments on Fluid Motion 

The Automatic Slot ee 

Aerodynamics of a Spinning Sphere ies 

Some Laboratory Methods of nitaeadaninas Investi- 
gations 

The Streamline Aeroplane 

The Flutter of Aeroplane Wings 

The Interference and Wings of 
Aircraft 


Modern Aerodynamical Research in Germany 


A Study of the Phenomenon of Spin in Aeroplanes 


Airscrews 


The Screw Propeller in Air 

The Dynamics of Fluid Propulsion .. 

A Note on the Theories of Screw Propulsion a 
Some Fundamentals of the Theory of Blade Screws 
A Note on the Inflow Theory of the Airscrew 5 
The Fan Propeller and Blade Interference ... 
Stresses in Airscrews due to Varying sana Torque 
The Vibration of Airscrew Blades 

Review of Airscrew Theories. 
The Effect of Variable Gearing on Performance ... 


Airscrew Vibration and Gear Stripping 

A New Type of Combined Airscrew Hub Dyna- 
mometer and Thrust Meter ‘ 

on Model Airscrews at High Tip 
Spe eC eee eee eee 


ds 
The Variable-Pitch Aircraft 


Airscrews 
Design of Airscrews for Schneider Trophy | Race oo 
Airscrew Body Interference 
Tests on Model Propellers ... 


The Equilibrium of Loaded Impeller Blades 


Airships 
Lighter-than-Air Craft 


The Principles of Rigid Airshi 
Rigid Airships and Thei 


‘Construction 
eir Development 


Durand 

“Pannell 
W. Farren 
H. Levy 
Sir R. T. Glazebrook 
Handley Page 
Taylor 
Irving 

Hudson 
Mok WwW 


F. 
i. 

H. 

R, 

W. L. 
Glauert 
4 
N. . Piercy 

N. V. Piercy 

B. Melvill — 

8. Far 

Professor 


Major A. R. Low ... 


R. ,V. Southwell 
R. C. J. Rowland ... 


Laurence le Page 


D. M. Wrinch 
B. Melvill Jones 
C. Howarth 


193] 


June, 1918 
July, 1918 
1919 
ne, 1919 
1920 
June, 1921 
September, 1921 
October, 1921 
October, 1921 
December, 1922 
March, 1923 
July, 1923 
August, 1923 
October, 1923 
October, 1923 


October, 1923 
October, 1923 
August, 1924 
January, 1925 


.. Feb.-March, 1925 


April, 1925 
April, 1925 


November, 1925 
February, 1926 


June, 1926 
June, 1926 


Capt, G. T. R. Hill September, 1926 
. W. Lanchester ... October, 1926 
M. S. Hooper October, 1926 
Ss. Hall October, 1926 
L. W. Bryant, B.Sc. R.C.Sc. 
and §. B. Gates, M.A. ... July, 1927 
Dr. L. Prandtl August, 1927 
A. Fage +3, April, 1928 
F, Handley Page ne August, 1928 
J. W. Maccoll September, 1928 
T. Tanner ae April, 1929 
B. Melvill Jones May, 1929 
R. A, Frazer June, 1929 
J. H, Parkin, M.E., F.R.AeS. 
G. J. Klein, B.A.Sc. January, 1930 
J. W. Maccoll, B.8c., Ph.D., 
A.F.R.Ae.S. August, 1930 
H, E. Wimperis, M.A., M.R.1., 
F.R.Ae.S. October, 1930 
M. A. S. Riach April-June, 1917 
M. h- S. Riach August, 1918 
H. C. Watts ... uly, 1920 
G. de Bothezat November, 1920 
M. A. 8. Riach January, 1921 
M. A. S. Riach February, 1922 
John Case ... August, 1922 
J December, 1922 
A. R. Lo tie February, 1923 
Annie D. Betts November, 1923 
Morris August, 1926 
Squadron-Leader F. E. Hellyer December, 1927 
G. P. Douglas a ae June, 1928 
H. S. Hele-Shaw_ and T. 
; July, 1928 
W. E. Park ... August, 1928 
alli... September, 1928 
C, N. H. Lock August, 1929 
J. L. Hodgson, B. Sc.. Assoc.M. 
Inst.C_E., A.F.R.Ae.S. ; Aug.-Sep., 1929 
P. A, Raili ... February, 1931 
T Browne- July, 1919 
A. 5 March, 1920 
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AIRSHIPS—(Continued). 
Airship Machinery ... 
Naval Architecture in_ Aeronautics 
Fluid Resistance on Bodies 
Airship Piloting 


F. Abell... May, 1920 
C. Hunsaker July, 1920 
R. Pannell ... September, 1920 
. Scott ... .. February, 1921 
L. C. Butcher _... cA .. February, 1921 


J. 
J. 
G. 
Airship Mooring by “ Free ire e Systems R. A. Frazer & L. F.G. Simmons’ February, 1921 
Airship Fabrics J. W. W. Dyer July, 1921 
Rigid Airships a J. L. Bartlett ae dee ane July, 1921 
Organisation of a Colonial. ‘Airship Service ... V. C. Richmond _... mee ... November, 1921 
The Present Technical Position of Airships .. G. Scott ... ay. ae Soy January, 1922 
The Aerodynamical Characteristics of the Airship R. Jones ne eae .. February, 1924 
The Effect of Meteorological Conditions on cumini G. H. Scott & V. C. Richmond March, 1924 
The Strength of Rigid Airships C. B. Burgess, J. C. Hunsaker 
and Truscott June, 1924 
Modern Zeppelin Airships .. Dr. Eckener June, 1925 
Cayley on Airships .. Sir George Cayley ss .. February, 1925 
The a Airship in Relation to Full-Scale Experi- 
me R. A. Frazer eas oe .. September, 1925 
Scena Problems in Airship Development . Major G. H. Scott oe April, 1926 
Experimental Stress Analysis of Frameworks with 
Reference to the Problems of Airship Design A. J. May, 1926 
The Development of Airship Mooring ... Major G. H. pa ‘ August, 1926 
Review of Present Position of Airship Research : 
and Experiment . Colonel ¥. a October, 1926 
Calculation of Stresses in Hulls ‘of Rigid Airships R. Southwell ... : ... November, 1926 
The Use of in 
of Airships Norman Silvester, 
F.R.Met.Soc. January, 1927 
Airships .. H. B. Wyn August, 1927 
Safety from Fire in Airships ... ‘ai ... Wing-Commander T. Re Cave- 
Browne-Cave ... October, 1927 
Some Recent Developments in the Design of Rigid 
Airships W,. Bandiord ... ... November, 1927 
Secondary Stresses in Airship Hull Structures |. J. F. Baker ... = ite ..- December, 1927 
Secondary Stresses in Airship Hull Structures ... J. F. Baker «. December, 1928 
R101 Col, V..C. Richmond, 
: O.B.E., B.Sc., A.F.R.Ae.S. August, 1929 
The External Forces on an Airship Structure... H. Roxbee Cox, Ph.D., 
B.Sc. (Eng.) ... September, 1929 
Handling and Mooring of Airships ... _ .. Major G. H. Scott, C.B.E., 
... November, 1929 
The Strength of Transverse Frames of Rigid Air- 
ships M. Lyon, A.F. Ae. June, 1930 
; The Cross Section of the ‘Rigid “Airship os ae . G. Evans ... ae August, 1930 
Commercial 
Commercial Aeronautics _... .. G. Holt Thomas _... ..  Oct.-Dec., 1917 
Commercial and Pleasure Flying. .. C, Grahame White May, 1919 
Possibilities of Aerial Transport in Peru . G. M. Dyott October, 1919 
Flying Over Clouds and Commercial Aeronautics... B. Melvill Jones ... Soe nia May, 1920 ae 
Trans-Continental Flying _... P. D, Acland June, 1920 
Aerial Transport from a Business Point of View ... Sir W. 8S. Brancker ae ee June, 1920 
Civil Aviation .. .. Sir F. H. Sykes ... November, 1920 
The Cost of Transport by Land, Sea ‘and Air Lord Montagu of Beauliew ies April, 1921 
The Requirements and Difficulties of Air Transport F. Searle aes January, 1922 
Aerodynamical Efficiency and — ... Louis Breguet tes August, 1922 
Aviation in South America Ga .. G. F. Luke ie ee ... September, 1923 
Some Aspects of Aeronautical Progress ... Sir F. H. Sykes ... ... December, 1923 
The Practical Difficulties of Flying .. T. Courtney vis January, 1924 
Fuel Economy in Flight ... wizard. October, 1924 
Commonsense and Aeronautics ... Tizard ... November, 1924 
The Lessons of Six — Experience ‘in Air 
Transport : .. Sir Sefton Brancker November, 1925 
Air Surveys in Burma... ... Major C. K. Patrick. December, 1925 
Aircraft Transport Economy Cowley March, 1926 
Long Distance Flying Sir Alan Cobham ... August, 1926 
A Flicht of 33,000 Miles .. = a a ... Marchese de Pinedo » ... September, 1926 
The Regulation of Air Traffic ... .. Flight-Lieut. Cresswell Turner May, 1927 
Air Traffic in Germany as ... Major Martin Wronsky ... we July, 1927 
The Problem of Noise in Civil Aircraft . .. W. 8S. Tucker sei Sea March, 1928 
Experiences on the Cairo- Air Mail .. Captain R. M. Hill May, 1928 
By Flying Boat to India ... ... Squadron-Leader C. L. Scott, : 
Prospects of Civil Aviation in East Africa ... F. Tymms, M.C., A.F.R.Ae.S. November, 1929 
Sci a in Relation to Regulating —_ Promoting 
Civil Aviation _... ; Hon, W. P. MacCracken ... December, 1929 
Germain Commercial Air Transport ; Major Martin Wronsky ... = October, 1930 
The Technical Organisation of the Compagnie 
Generale Aeropostale ... FP. Grimault ... November, 1930 
Design 
The Case for the Large Aeroplane _. ae .. F. Handley Page ... was ... Jan.-March, 1917 
The Technical of the Aeroplane .. M. Green January, 1918 
The Design of Aeroplane Struts ae sax. ~ Barling and H. A. Webb October, 1918 
Struts of Conical Taper _.. =; on .. H. A. Webb & Miss E. D. Lang April, 1919 
Some Points in Aeroplane Design _ ... .. Barnwell June, 1919 
Metal Construction of Aircraft .. A. P. Thurston ... September, 1919 
Aeroplane and Its Limitations .. A, Ryan October, 1919 
ndercarriages .. J. D. North .. February, 1920 


‘ 
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DESIGN—(Continued). 


Characteristics of Design Affecting Production, 
Operation and Maintenance shop 

An Empirical Aeroplane ‘Strength Pippard 
Safety in Flight K. Bagnall- 
Incidence Wires = Miss H. P. Hudson 
Development of Giant Aircraft in Germany An sass 
The Handley Page Wing a F. = Page .. 
The Design of Aeroplane Control Surfaces |. H, B._ Irving pe 
Staggered Spar Sections . Miss H. P, Hudson 
—_ Development of the Fighting Aeroplane F. M. Green ms 

ecialised Aircraft ... .. W. D. Beatty 
The Design of a Commercial Aeroplane .. G. de pasion 
Stability Calculations in the Process of Design .. J. D. North 

he Case for Metal Construction North 
Estimation of Weight of Aeroplane Parts ... . E. P. Warner 


Two-Dimensional Aerofoil Theory Glauert 
Aeronautic Research and Aircraft Design - oie S. Ames 
Metal Aeroplane Construction Junkers 
Control of Aeroplanes at Low Spe peds Melvill Jones 
Design of Marine Aircraft in Relation to Sea- 


worthiness .. . D. F. Lucking 
The Effect of Variable Gearing on Performance ... Annie D. Betts 
The Development of High- Speed Aircraft ... ay . Bayo ... 
Large All-Metal  Seaplanes A. Rohrbach 
Some Notes on the Design of Commercial Aircraft 
from the Operational Point of View Major R. H. Mayo 
Aeroplane Controls: Faults and Diagnosis ... W. G. Gibson nee 
Schneider Trophy Machine R. J. Mitchell 
Monoplane or Biplane W. S. Farren 
os eee 
Certificates of Airworthiness H. B.A., B.Sc., 
Elements of Detail Design .. F. Radcliffe, AML 
A.R.Ae.S.1 
Engines 
The High-Tension Magneto A. P. Young 
Aircraft and Motor-Car Engine. “Design Contrasted Louis Coatalen 
Possible Lines of Development in Aircraft Engines H. R. Ricardo 
The Instalment of an Aeroplane Engine _... A. J. Rowledge 
The Effect of Atmospheric Pressure _ Tempera- 
ture upon Performance : E. G. Ritchie 
Engine Installation. ... 
Special Light-Weight Aero Engines A. E. L. Chorlton 
The Importance of Low walens and Low Fuel 
Consumption A. J. Rowledge 
The Stability of Aero Engines see J. Morris 
The of Aireraft Engines H. R. Ricardo 
Radial Air-Cooled Engines A. Fedden 
Fuel Economy in Flight ... ioe H. T. Tizard a 4 
Reliability of Aircraft Engines ... J. D. Siddeley eed as 
Aeroplane Engine Development Lieut.-Col. L. F. R. Fell 


The Evaporative Cooling of Aero Engines and the 
Condensation of Exhaust Gas for Water 
Recovery 

Installation Problems of Radial Air-Cooled Engines A. 

odern American Aircraft Development... Charles L, Lawrance : 

Supere harged Aero Engines on . Pierce .. 

Aero Engine Fuels of To-day and To-morrow Colonel, Ghe Master of of Sempill, 


Major B. C. 
Fearn ... 


R. Cave- < 
R. Fedden ... 


Dynamic Forces in Aircraft Engines ... ae bbs 
The Articulated Connecting Rod E. J. 
The Articulated Connecting Rod—An Alternative 

Method for Finding Accelerations ... W. S. Farren 
The Effect of Reduced Intake-Air Pressure and of 

Hydrogen on _the Performance of a Solid- 

Injection Oil Engine G. F. Mucklow, M.Sc. 
The Supercharging ot Aircraft and Motor-Vehicle 


Engines ae A. H. R. Fedden ... 
Magnetos .. A. P. Young 
Water-Cooled Aero Engines A. A. Rubbra 
High-Speed Compression- lgnition ‘Engine Research H. B. Taylor 
Schneider Trophy Engine Design Captain s. Wilkinson. 
Repair of Aero Engines ... ing-Comdr. I. V. ‘Fowler 
Air-Cooled Engines in Service ... oss. Feaden 
Aero Engines in Flight wei) J. Penn 
Cirrus Mark III A. N. Caple 


Engine Performance Testing Wing- G. B. “Hynes, 
D.S.0., R.A.F. 


The Lubrication of Aircraft Engines ... F. A. Foord, A.F.R.Ae.S. 


Fuels and Dopes for Aircraft Engines ODE, F''B ond 
ole... 

Water-Cooled Aero Engines (Six Years’ Progress) A. J. Rowledge _... se : 

The Resistance of Air-Cooled Engines .. Major _F. M. Green, O.B.E., 

M.Inst.C.E., F.R.Ae. 

The Townend Ring ... C. Townend, BSc., 


The Development and Progress of the Aero Engine H. R. Pnes ong "F.R.S., 
F.R.Ae.8 


Captain Andrew Swan 
D. R. Pye, M.A., F.R.Ae.S. 


Recent Developments in Engine Cooling 
and of Heavy- oil Aero 
ngines 


September, 


April, 1920 
April, 1920 
August, 1920 
September, 1920 
eb. & Mar., 1921 
June, 1921 
October, 1921 
October, 1921 
February, 1922 
March, 1922 
July, 1922 
October, 1922 
January, 1923 
January, 1923 
July, 1923 
August, 1923 
September, 1923 
October, 1923 


1923 
1923 
1924 
1924 


November, 
November, 

March, 
December, 


May, 
March, 


July, 1 
1930 
1930 
1930 


February, 
May, 


November, 


1917 
1917 
1921 
1921 


1921 
1922 
1922 


1922 
1923 
1924 
1924 
1924 
1925 
1925 


April-June, 
July-Sept., 
arch, 
March, 


August, 
April, 
April, 


August, 
April, 
February, 
pril, 
October, 
March, 
April, 


1926 
1996 
1926 
1926 
1926 
1927 
1927 


1927 


January, 
January, 

Jnily, 
October, 


December, 
April, 
February, 


March, 


1927 


1927 
1927 
1928 
1928 
1928 
1928 
1929 
1929 
1929 


1929 
1929 


1930 
1930 


1930 
1930 


December, 1930 
arch, 1931 


April, 1931 


January, 


October, 
August, 
January, 
uly, 
September, 
November, 
April. 
May, 
May, 


August, 
December, 


April, 
July, 


October, 


October, 


= 
| 
1928 
| 
| 
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Gliders and Light 


Gliders and Light Planes a 

ge Their History and Uses 

The R.Ae.C. Light Aeroplane Competitions . 

Some Considerations in the Design of a Lig 
Aeroplane 

Notes on the Flying ‘Qualities of the Light Aero- 
plane compared with Larger Types cae 

By Light Aeroplane to India . 

sae Maintenance from the Owner’s ‘Point 
of View 

Ten Years’ Gliding and Soaring in Germany 


Helicopters 


The Problem of the Helicopter ... 

Helicopters 

Air Travel, with Special Reference to. Helicopters 
The Development of the Autogyro , 

The Theory of the a 

The Helicogyre ‘i 

The Autogyro ... 


History 


The Fem rei History of the Aeroplane ... 
The Langley Machine & the Hammondsport Trials 
The Work of S. P. Langley .. 

Leonardo da Vinci, as a Pioneer of Aviation 
Leonardo da Vinci’s MS. on the Flight of Birds .. 
Sir George Cayley as a Pioneer of Aeronautics 
The Develo pment of High- speed Aircraft ... 
Gliders : Their History and Uses 

French ocieties .. 

The Aerodynamics of da Vinci 
Growth of Aviation 


Instruments and Navigation 


Air Navigation wa 
The Static Head Turn Indicator for Aeroplanes |... 
Flying Over Clouds and 
An Acoustic ‘lension Meter ‘ 

Aerial Navigation 

Some Recent Developments. in Aircraft Instruments 
Practical Navigation of Aircra 
Modern Developments in Aircraft Instruments e 
Testing Aeroplane Controls 


Materials 


structio 
Steels Geek. in Aero Work 


Steel Tubes 

Timber: Its Identification ‘& Mechanical Properties 
Shop Practice in Respect to 
Fabric and Dope oe 

Metal Construction of Aircraft 

Aluminium Alloys for Aeroplane Engines 


Various Types of Timber anne 

Wire Cables 

Sockets for Wire Cables 

The Elastic Constants of Spruce as Influenced by 
oisture... Pee 

The Case for Metal Construction Ae 

Fatigue in Metals. 

Consolidated Wood .. 

Metal Aeroplane Construction . Kee 

Some Materials in Aircraft Construction .. 

Materials in Aircraft Construction 

opes and Fabrics 

Large All-Metal ‘Seaplanss 

Some Remarks on the Proof Stress ... 

Notes on Magnesium and Its Alloys ... 

Valve Steels. 

Testing of Aircraft Materials 

Metals and Their Heat Treatment 

Defects and Deterioration ... 

Alloy and Stainless Steels 

The Use of Light Alloys in Aireralt from the 

Point of View of Corrosion 
The Testing of Adhesives for Timber 
Steel Tubes, Tube Manipulation and Tubular 
Structures for Aircraft 

Stainless Steel and Iron ... 

The Inspection of Metals and ‘their | “Alloys 

The Development of Materials for Aircraft Sachsen 


A. Ogilvie ... 
W. Sayers 
Ss. 


Flight Lieut. N. Comper 


Captain T. M. ack 


Squadron-Leader M. 


Dr. W. Georgii 


L. Damblane 

John Case 

F. M. Green 
Senor de la Cierva. 


H. Glauert, M.A., F.R. Ae.S. 


M. Isacco 


J. de la Cierva, A.F.R.Ae.S. ... 


F. M. Green 
Griffith Brewer 

L. Bairstow 

I, B. Hart 

I. B. Hart 

J. E. Hodgson 

R. H, Mayo ... 
W. H. Sayers 

W. Lockwood Marsh 
Giacomelli, A.F.R.A 


eS. 
. R. Fairey, M.B. E.., F. Ae.S. 


H. E. Wimperis | 

Sir Horace Darwin 
B. Melvill Jones 

A. H. Stuart... 

A. P. Rowe 

H. E. Wimperis 
Captain F, Tymms 
Major C. J. Stewart 


L. Stevens, A.F.R.Ae.5, 


G. 8. Walpole 
W. H. Hatfield 


W. and A. G. 


Barling 
H. P. Philpot 

F. W. Aston ... 
A. P._ Thurston 
F. C. Lea ae 


November, 1923 
ay, 1924 
December, 1924 


May, 1925 


October, 1927 


February, 1930 
September, 1930 


1921 

- Oot. & Nov., 1922 
July, 1923 
January, 1926 
June, 1927 

July, 1929 
November, 1930 


January, 1918 
December, 1921 
November, 1922 
May, 1923 
June, 1923 
August, 1923 
March, 1924 
May, 1924 
November, 1924 
December, 1930 

January, 1931 


August, 1919 
December, 1919 
May, 1920 
February, 1923 


i: September, 1923 


Jan. & Feb., 1924 
May, 1925 

June, 1928 
February, 1931 


. Jan.-March, 1917 


July-Sept., 1917 


“(Reprinted Octo- 


ber, 1925) 
April, 1918 
May, 1918 
March, 1919 
May, 1919 


September, 1919 


November, 1919 


(Reprinted Aug., 


1925) 


G.W.C. & J. September, 1920 


Walter A. Scob 
Walter A. 


Carrington 
D. North ... 
F. Jenkin 
W. R. Turnbull 
Hugo 


Vorth 
L. Aitchison 
J. Ramsbottom ... 
A. Rohrbach 
E. Skerry 
W._R. D. Jones 
P. B. Henshaw 
Sutcliffe . 
G. Willaims 
G. Gibson 
Hopcroft ... 
Sutton 


D 

W. Hackett... 

Junr, 
Johnson, M.C 


Douglas & C. B.Pettifor 


October, 1920 
November, 1921 


December, 1922 
January, 1923 
March, 1923 
23 


uly, 


ae 1 ¢ 
.. September, 1923 


April, 1924 
April, 1924 
May, 1924 
December, 1924 
May, 1926 
December, 1926 
March, 1927 
April, 1927 
June, 1927 
November, 1927 
January, 1928 


January, 1929 
February, 1929 


March, 1929 
March, 1929 
June, 1930 

August, 1930 


Medical 


Medical Aspects of Aviation L. E. Stamm January, 1919 
Some Physical and Psychical Effects of Altitudes .. C. A. Swan ‘ January, 1920 
The Human Machine in Relation to Flying ... .. Martin Flack December, 1920 
Some Medical Aspects of Air .. June, 1926 
Man and the Machine Group-Captain Martin Flack, 

Meteorology 
Fog Conditions oes . Jan.-March, 1917 
Meteorological Conditions which Affect’ Flying © P, Gare July-Sept., 1917 
Meteorology in Relation to Aeronautics ‘ a Dines January, 1918 
The Supply of Meteorological Information ... ie: Lyons July, 1919 
The Meteorology of the English Channel _ ... Grant January, 1921 
Meteorology in the Service of Aviation +. Dobson ay, 1921 
The Effect of Temperature and Altitude of Aero- 

dromes on the Taking-Off of Aeroplanes P. G. Gundry a oe Bas June, 1921 
The Effect of Meteorological Conditions on Aireraft G. H. Scott & V. C, Richmond March, 1924 
Thunderstorms and Aviation ss Dr. G. C. Simpson ve cee January, 1925 
The Beneficence of Atmospheries : ex .. R. A, Watson Watt February, 19256 
Fog : .. Captain F, Entwistle May, 1928 
Miscellaneous 
Looking Ahead ... M. O’Gorman Oct.-Dec., 1917 
Stress Optical Experiments | nae sae ae .. A. R. Low November, 1918 
The Rigging of Aeroplanes R. J. Goodman Crouch April, 1919 
Some Kite-Balloon Experiments Griffith Brewer January, 1920 
Aircraft versus Submarines H. Strain April, 1921 
Ground Engineering H. W. Outram May, 1921 
Parachutes: Saving Life in Air ‘Wrecks ‘i ... IT. Orde Lees July, 1921 
The Problem of Flapping Flight H. eaiiey September, 1921 
Aeroplanes in Tropical Countries Popham ... November, 1921 
Notes on the Storage of Aircraft Hoare .. June & July, 1922 
Radiological Inspection Work _.. .. E, Pullin September, 1922 
Some Technical Aspects of Aviation in Canada ... E. W. Stedman September, 1922 
The Present Position of Aerial 

Survey ee ve H. H. Thomas July, 1924 
Sound Reception ; W. S. Tucker August, 1924 
The British Aviation Mission to the Imperial : 

Japanese Navy Bd es The Master of Sempill ... September, 1924 
Further Notes on ‘Aviation ‘in Canada . Stedman ..... September, 1924 
The Flight of Birds Colonel Fullerton October, 1925 
The Flapping Flight of Birds ... ae as .. Sir Gilbert T. Walker ... November, 1925 
The Schneider Trophy Race, 1925 Major J. S. Buchanan ... July, 1926 
Relationship of Physics to Aeronautical Research.. H. E. Wimperis November, 1926 
The Training of Aircraft Apprentices ... . Wing- Commander Cc. D. Breese, 

A.F March, 1927 
Aeronautics ... General Guidoni_ ay, 1927 
Erection and Rigging of Aeroplanes ae ~ .. W. G._ Gibson August, 1927 
Parachutes Blight-Lieut. F. O. Soden October, 1927 
Aligning and Checking of. Components November, 1927 
The Flapping Flight of Birds ... ir Gilbert T. Walker, 
C.8.I., Sc.D., F.R.S. April, 1927 
Safety Devices for Aircraft Bramson  .. April, 1928 
Ground Transport for an Air ‘Organisation es Fit. -Lt, R. E. H. Allen ... uly, 1928 
The Alignment and Inspection of Components ... R. C. Taylor. August, 1928 
Arctic Flights ... 2 Sir G. H. Wilkins October, 1928 
The Technical Development of the Aeroplane [i ie ae January, 1929 
The Immediate Aims of Aeronautical Research .. H. E. Wimperis ... oe aa January, 1929 
Some Aspects of the hier Problem in Air- 

craft F. Sigrist March, 1929 
Weight of Aircraft a, es Barlow. April, 1929 
Notes on the Aeronautical Show, Chicago, Dec., 

1928 F, S. Barnwell _... May, 1929 
An Historical ‘Survey of Italian Aeronautics . B. Giacomelli, Ae October, 1929 
My Flight to Australia ... Sq.-Leader J. H. I 

A.F.C., D.S. M.. 2.A.A November, 1929 
Air Photography Surveys ... J. Durw: ard, F.R.G. F.R. s., 
A.F.R.Ae.S. April, 1930 
Some Technical Notes on Canadian Aviation ... Sa. ‘Leader ‘D. Cc. M. Hume, 
R.C.A.F May, 1930 
Jet Propulsion for Aircraft ... E. G. Richardson, B.A., “Ph.D. 
D.Sc., A.F.R.Ae.S. si January, 1931 
Piloting and Performance 
The of Flyin Gir S. Brancker -March, 1917 
Three Years’ Flying “Experiences Hucks ai July, 1914 
A Farther Three Years’ Flying Experiences & Hucks Oct.-Dec., 1917 


Fighting in the A 


K. Cochran Patrick 


« December, 1918 


Flying Over Clonde and Commercial Aeronautics... Melvill Jones May, 1920 

A Comparison of the Flying Qualities Single 
and Twin- Aeroplanes R. M. Hill December, 1920 
The Technique of Fli .. R. M. Hill ... May & June, 1921 
The Manoeuvres of tting-Off and Landing Hill October, 1921 
Methods of Aeroplane Flying Instruction ... ie i. Portal May, 1922 
The Manouvres of Inverted Flight Hill December, 1923 
Plight. Lieut. H. Cooch ... June, 1926 


Landing Aeroplanes in Fog 


| 
| 
| | 
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PILOTING AND PERFORMANCE—( Continued), 
Experimental Flying from the Pilot’s Point of View 
Performance Testing and Analysis 5 
The Practical Side of Performance 
Aircraft 
The Reduction of Performance Tests 
Experimental Test Flying 


esting of 


Range of Aircraft 
The Art of Fivine Landplanes and Seaplanes 


Research and Experiment 


Methods of Measuring Aircraft Performances 

Some Outstanding Problems in Aeronautics. . 

The Wind Channel: Its Design and Use ... 

From Model to Full-Scale in Aeronautics ... 

The Work of the Advisory Committee for Aeronautics 

Scientific Methods in Aeronautics 

Standardised Stability Terms oes 

The Importance of Research in Aeronautics | 

Performance ‘l'esting of Aircraft “A 

Testing Aircraft to Destruction ... 

On Research and Other Matters 

Some of Aeronautical Research 

The Wor Langley es 

The Co-Relation Model and Pull- Scale Work 

Model Aircraft ee 

Wind Channel Experiments. on a Pariah Kite. 

er oe Relatioaships for Lift and Drag of 
erufo 

The \« _ Pair Quickly Formed by ‘Some Aero- 

oi 

Expertinent al Aspect of an “Assumption of Prandtl’s 
1eory 

Some Aspects ‘of Aeronautical Progress . 

The Work of the A.R.C.’s Panel on Scale Effect... 

The Case for the Revival of the Water Channel. 


The Use of the Wind Channel to Aircraft 
Designers ... 

Some Aspects of the Comparison of. Model and 
Full-Scale Tests 


The Tailless Aeroplane 

Research on Channel Wall ‘Interference 2 

Recent. Model Experiments in Aerodynamics a 

The Use of the Wind Channel for Performance 

French Wind Tunnel “Methods me 

Aeronautical Research in Sweden 

Recent Progress of Aeronautical Sci ience in ‘France 

Aeronautical Progress in Great Britain 


Aeronautical Research in Holland 


The New American Wind Tunnels 

The Use of Small Wind Tunnels in Aeroplane 

Seaplanes 


Naval Architecture in Aeronautics 

Notes on Flying Boat Hulls 

Flying Boat Construction 

Design, Construction & Operation of Flying ‘Boats 

Ten Years’ Testing of Model Seaplanes : 

The Practical Aspect of Seaplanes 

Design of Marine Aircraft in 
worthiness 

The Launching 0 Aircraft from Ships 

Airmanship at 

Large All-Metal 

The Operation of Flying 
erranean 

Recent Progress in Flying- ‘Boat. ‘Design 

Construction and ‘Float and Boat 
Seaplanes 

Seaplane Developnient 

Seaplanes: Fifteen Years of Naval Aviation 5 

The Development of Torpedo Carrying Aircraft ... 

The Problem of the Long Range Flying Boat ... 

The Equipment of Flying Boats 

Notes on a Family of Similar Flying Boats 

By Flying Boat to India ... 

Testing of Seaplanes and Flying Boats 

acing Seaplanes_ . 
Some Aspects of Seagoing ‘Airerait 
Deck Flying 


Relation to Sea. 


Boats in ‘the “Medit- 


R. L. Ragg ... 
R. 8. Capon 
Squadron-Leader T. H. 
H. L. Stevens ss 
= Uwins 
R. Fairey, M.B.E., F.R.Ae.S. 


N. MacMillan, 
A.F.R.Ae.S 


Ae.S. 


Tizard 
Durand 
J. R. Pannell 
W. S. Farren 
H. Levy Ko 
Sir R. Glazebrook 
G. I. ‘laylo 


Committes 
Council of the R.Aé.S 
T. M. Barlow 


W. D. Douglas 
Heckstal Smith” 
Ogilvie... 
L. Bairstow ... 
R. McK. Wood 
R. A. Frazer 
W. L. Le Page 
H. Glauert 
N. A, V. Piercy 
N. A, V. Piercy 
Sir F. H. Sykes 
W. S. Farren 
N. S. Norway 
D. Taylor 
Capt. G. T. R. Hill 
J. Parkin, B.A.Sc. 
KE. G: Richardson, M.9.c., Ph.D. 
R. K. Pierson 
Mons. A, Lapresle ... 
Tord K. Angstrom ... 
Mons. P. Franck ... 
Wimperis, C.B.E., M.A., 


.Ae 
re H. J. Van der Maas ... 
"McKinnon Wood, O.B.E., 


F.R.Ae.S. 


R. 


H. Glauert, M.A., F.R.S., 
F.R.Ae.S. 

J. C. Hunsaker 

F. Linton Hope 

David_ Nicolson 

J. D. Rennie 

G. 8. Baker... 

T. R. Cave-Browne-Cave 

D. F. Lucking 

L. J. Wackett 

R. B.. Maycock 

A. Rohrbach 

Air Commodore C. R. 

oO. Simmonds 

V. S. Gaunt . 

Major R. E. Penny 


General A. Guidoni 


Major F. A. Bumpus 

Major J. D. Rennie 

Flt.-Lt. B. C. H. Cross ... 

C. Dornier 

Sq.-Leader L. Beott, “DSC. 

Coombes, 

F. Holroyd _.. 

A. Gouge, B.Sc., F.R.Ae.S. ... 
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BOOK LIST 190 
AERONAUTICAL ENGINEERING 


A selected list of books compiled by the RoyaL AkgronauticaL Society and sponsored by 

The British Council for distribution by the National Book Council. Membership of the 

N.B.C., the aim of which is the promotion of book reading, is open to all. The annual 

subscription is from 7s. 6d. and applications for full particulars, including the subjects 

covered by the series of Book Lists, are invited. A few of these books may be temporarily 
unobtainable in England, owing to wartime conditions, 


GENERAL 


AgronauticaL Commirrer. Reports and Memoranda. (H.M. Stationery Office) 
Published at irregular intervals, bound volumes usually issued for each year, but dis- 
continued at present. Various prices. 

Nationa Apvisory Commitrrer For Agxonautics, U.S.A. Reports and Technical Notes. 
Technical Reports sold by the Superintendent of Documents, Washington, D.C., price 
10 cents each. Technical Notes are not on sale, but a limited supply is available for 
free issue to research institutions and aircratt firms of standing. 

Note; All N.A.C.A. publications issued since the outbreak of war are confidential and un- 
obtainable by the general public. 

Agronautica, Society. Journal. Monthly. 5s. Prices of back numbers vary 
according to scarcity of issue. 

Handbook of Aeronautics. Published under authority of the Council of the Royal Acro- 
nautical Society. (Pitman) 1938-1941. 3 vols. 30s., 25s., 20s. 


AERODYNAMICS 


Bairstow, L. Applied Aerodynamics, (Longmans, Green) 1939. 65s. 

Dient, W.S. Engineering Aerodynamics. (Ronald Press, New York) 1937. $7. 

Jones, Braptey, Elements of Practical Aerodynamics. (Chapman & Hall) 1939. 22s. 6d. 

Liptrot, R. N. Handbook of Aeronautics. Part I, Performance. (Pitman) 1937. 06s. 

Piercy, N. A. V. Aerodynamics. (English Universities Press) 1937. 30s. 

Retr, E. F. Handbook of Aeronautics. Part 1, Aerodynamics. (Pitman) 1937. 6s. 

Wintiock, T. G. Elementary Applied Aerodynamics. (Oxford University Press) 1931. 
12s. 6d. 


AIRCRAFT DESIGN AND CONSTRUCTION 


Apams, D. R. Practical Aircraft Stress Analysis, (Pitman) 1940. 8s, 6d. 

Fruizr, J. D. Definitions and Formule for Students—Aeronautics. (Pitman) 1941. 6d. 

Happon, J. D. An Introduction to Aeronautical Engineering. Vol. Il, Structures. (Pitman) 
1940. 6s. 

Hint, F. T. Materials of Aircraft Construction, (Pitman) 1937. 20s. 

Howarp, H. B. Stresses in Aeroplane Structures. (Pitman) 1933. 20s. 

Lanciey, M. Metal Aircraft Construction, (Pitman) 1941. 15s. 

Loupy, F. E. Metal Airplane Structures. (Constable) 1938. 253. 

Morsz, W. L. The Principles of Aircraft Stressing. (Griffin) 1941. 18s. 

NeepuaM, C. H. Larimer. Aircraft Design. Vol. I, Aerostructures. (Chapman & Hall) 
1939. 16s 


30. 
W. Airplane Lofting. (McGraw-Hill) 1941. 12s. 6d. 


Nives, A S., and J. drplane Structures. (Chapman & Hail) 1938. 2 vols. 
30s., 16s. 6d. 
Pirvarn, A. J. S., and Prrrcuarn, J. L. Aeroplane Structures. (Longmans, Green) 1935. 24s. 
E. W. C. Aeroplane Design, (Griffin) 1938. 22s. 
Youncer, J. E. Structural Design of Metal Airplanes. (McGraw-Hill) 1935. 28s. 
Handbook of Aeronautics, Vol. (Pitman) 1938. 25s. 


AIRCRAFT ENGINES AND FUELS 
Acro Engines, Vol. Il. (Grifin) 1939. 18s. 
Caunter, C.F. Small Four-Stroke Aero Engines. (Pitman) 1936. 6s. 
Small Two-Stroke Aero Engines. (Pitman) 1936. 6s. 
Caupwett, O. Aero Engines for Pilots and Ground Engineers. (Pitman) 1941. 55. 
Aero Engines: Overhaul, Testing and Installation for Ground Engineers, (Pit- 
man) 1942. 5s. 
Dunsran, A. E., and Others. The Science of Petroleum, (Oxtord University Press) 1938. 
4 vols. 15 guineas, 
Fister, Carburation and Carburettors. (Chapman & Hall) 1939. 21s. 
Instirure oF Petroteum. Proceedings. (The Institute, Birmingham) 
Standard Methods for Testing Petroleum and Its Products. (The Institute, 
Birmingham) New edition in preparation. 
Juncr, A. W. Automobile and Aircraft Engines, (Pitman) 1936. 42s. 
Aircraft Engines, (Chapman & Hall) Vol. 1, 1940, 16s; Vol. Il, 1941, 30s. 
High Speed Diesel Engines, with Special Reference to Automobile and Aircraft 
Types. (Chapman & Hall) 1941. 25s. 
Testing of High Speed Internal Combustion Engines. (Chapman & Hall) New 
edition in preparation. 
Nasu, A. W., and Bowen, A. R. Principles and Practice of Lubrication. (Chapman & Hall) 
New edition in preparation. 
Nasu, A. W., and Howes, D. A. The Principles of Motor Fuel Preparation and Application, 
(Chapman & Hall) 1938. 2 vols. 36s. each. 
Pye, D. R. The Internal Combustion Engine. (Oxford University Press) 1937. 2 vols. 
15S., 21S. 
Wimperis, H. E., and Stern, W. J. 4 Primer of the Internal Combustion Engine. (Con- 
stable) 1939. 6s. 
Youne, S. T., and Pryer, R. W. J. The Testing of Internal Combustion Engines, (English 
Universities Press) 1938. 8s. 6d. 


DRAUGHTSMANSHIP 


Aumen, H. V., and R. K. Aurcraft Blueprint Reading. (Pitman) 1940. 6s. 
Parkinson, A. C. Blueprint Reading Simplified. (Pitman) 1941. 6s. 

Engineering Workshop Drawing. (Pitman) 1940. 4s. 
Parkinson, H. Examples and Charts for Aircraft Draughtsmen. (Pitman) 1941. 6s. 
Paver, F. J. Machine Drawing for Students. (Pitman) 1938. 7s. 6d. 


GENERAL ENGINEERING 
(of use to Acronautical Engineers) 
Cast, J. The Strength of Materials. (Edward Arnold) 1938. 30s. 
Goopman, J. Mechanics Applied to Engineering. (Longmans, Green) 1926. 2 vols. 30s. 6d. 
Hapvon, J. D. An Introduction to Aeronautical Engineering. Vol. Il, Properties and 
Strengths of Materials. (Pitman) 1940. 8s. 6d. 


Monrtey, A. Strength of Materials, (Longmans, Green) 1940. 15s. 
Theory of Structures, (Longmans, Green) 1934. 158. 
Pirparp, A. J. S. Strain Energy c- of Stress Analysis. (Longmans, Green) 1928. 16s. 
Pirparp, A. J. S., and Baker, J. KF. The Analysis of Engineering Structures. (Edward 
Arnold) 1930. 30s. 
R. V. Relaxation Methods in Engineering Science. (Oxtord University Press) 
1940. 17S. 6d, 
THornton, D, Laucuarne. Mechanics Applied to Vibration and Balancing, (Chapman & 
Hall) 1939. 36s. 
Timosuenko, Theory of Elastic Stability. (McGraw-Hill) 1936. 42s. 
Theory of Plates and Shells. (McGraw-Hill) 1940. 42s. 
Vibration Problems in Engineering. (Constable) 1937. 24s. 
TIMOSHENKO, S., and Younc, D. M. Engineering Mechanics. (McGraw-Hill) 1941. 28s. 
Wisox, W. Kir. Practical Solution of Torsional Vibration Problems, (Chapman & Hall) 
1940-1941. 2 vols. 42s. each. 


GLIDERS AND GLIDING FLIGHT 


Barrincrer, L. B. Flight Without Power. (Pitman) 1940. 17s. 6d. 
Neepuam, Larimer, Sailplanes. (Chapman & Hall) 1937. 6s. 6d. 


GROUND ENGINEERING 
{and books tor workers undergoing training) 
sankery, A, N. dero Engines C” and “ D” Licence. (Pitman) 1941, 5s. 
Brim, D. H., and Boccess, H. G. Airplane and Engine Maintenance for the Airplane 
Mechanic, (Pitman) 1937. 7s. 6d. 

Aircraft Engine Maintenance. (Pitman) 1942. 10s. 6d. 

Aircraft Maintenance, (Pitman) 1940. 10s, 6d. 
leary, J. Metal Aircraft for the Mechanic, (Pitman) 1941. 55s. 
Pact, V. W. Airplane Servicing Manual. (Pitman) 1938. 25s. 
SreLter, W.J.C. Rigging, Maintenance, and Inspection of Aircraft, (Pitman) 1941. 53. 
Townsenp, W. S. B. Development of Sheet Metal Detail Fittings. (Pitman) 1942. 2s. 6d. 

Aircraft Bench Fitter. (Pitman) 1941. 3s. 6d. 
Wysrow, S. G. Electrical and Wireless Equipment of Aircraft, (Pitman) 1941. 5s. 


INSTRUMENTS 


Irvin, G. E. Aircraft Instruments. (MceGraw-Flill) 1941. 35s. 
Patron, O. E. Aircraft Instruments. (Chapman & Hall) 1941. 15s. 
Stotey, R. W. Instruments (“ X Licence). (Pitman) 1941. 5s. 


MATHEMATICS 
Gotpine, E, W., and Green, H. G. Elementary Practical Mathematics, (Pitman) 1940-2. 
3 vols. 5s. cach. 
Lancuester, F. W. Theory of Dimensions and Its Application for Engineers. (Author, 
— End, Oxford Road, Mosely, Birmingham) 1936. 12s. 6d. 
Rost, W. N. Mathematics for Engineers. (Chapman & Hall) 1937. 2 vols. Vol. I 10s. 6d., 
vol. II 13s. 6d. 
SoutHweLt, R. V. An latroduction to the Theory of Elasticity for Engineers and Physicists. 
(Oxford University Press) 1936. 30s. 
er in Engineering Science. (Oxford University Press) 1940. 
17s. 6 
Stoney, J. Calculus for Engineers and Students of Science. (Pitman) 1941. 7s. 6d. 


NAVIGATION 
Bennerr, D.C. T. The Complete Air Navigator, (Pitman) 1941. 158. 
Brown, F.G. Aer Navigation. (Chapman & Hall) 1941. 32s. 
Curcnester, F. The Observer's Book on Astro-Navigation, (Allen & Unwin) 1941. 3 
parts. 2s, 6d. each, Part 4 in preparation, 4s. 6d. 
DesenuaM, Astrographies. (Heffer, Cambridge) 1942. 7s. 6d. 
Lree, P.H, An Introduction to Astronomical Navigation. (Chapman & Hall) 1939. 
Martin, C. W. Aér Navigation. (Eversley Press) 1938. 25s. 
Weems, P. Air Navigation. British Empire Edition, (McGraw-Hill) 1937. 


WIRELESS 
Crook, W. DF Handoook for Wireless Operators, (Pitman) i941, 3s. 6d. 
Keen, R. Wireless Direction Finding, (Iliffe) 1938. 27s. 6d. 
Reyner, J. H. Modern Radio Communication, (Pitman) 1941-42. 2 vols. 7s. 6d. cach, 
SuRGEoNER, D, Hay. Aircraft Radio, (Pitman) 1938. 12s. 6d. 


Hf this Book List does not tell you what you want to know, ask your booksetler 
to obtain further particulars through the National Book Couned Inquiries Bureau. 


his list is not intended to be exhaustive. All prices are net and are subject to alteration. They should be checked with a 
Fookseller before ordering. All publishers are London firms except where otherwise stated. The dates quoted after titles are 
as far as possible those of the latest revised editions. Fir.t edition. Price Threepence. 
Printed in Great Britain by the Northumberland Press Limited Gateshead-on-Tyne and published for the National Book Council by 
Maurice Mirstor at the offices c} the Nationa! Bock Council 3 Henrietta Street Covent Garden London W.C.2. April 1942 
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